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PREFACE. 



Improvements in the arts and sciences are the distinguish- 
ing characteristics of the present age ; yet it may he questioned 
whether the improvements in school books, and in the metii- 
ods of teaching, have been as great as in the mechanic arts. 

A hope is cherished that the present work may be found to 
possess some advantages over similar works already before 
the public. 

The name of Warren Colbum will be remembered with 
pleasure by thousands who have studied his ** First Lessons 
in Intellectual Arithmetic ;" and few, if any, improvements 
have since been made by writers upon that subject. Not- 
withstanding the great merit of " Colbum's First Lessons^^ 
and the advantages of intellectual training, the experience 
of years in teaching arithmetic has convinced the author that 
mental and written arithmetic should be connected in teaching, 
and that questions requiring operations upon larger numbers, 
should immediately succeed those which can be performed 
mentally. 

Pupils should first learn to analyze arithmetical questions 
in which small numbers only are used, and to give a reason 
for each part of the operation in solving them. When they 
can perform, mentally and orally, such questions with facil- 
ity, they will be able to analyze and solve questions which 
contain larger numbers requiring the use of the slate and 
pencil, and to give a reason for each successive step in the 
operation. 

In arranging this work, a definition is first given, then a 
question illustrating the definition and principle is proposed 
and solved, after which several questions for mental and oral 
exercises are added. Then follows a question, in which the 
numbers are so large that it cannot be performed mentally ; 
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this question is analyzed and performed in full, a reason is 
given for each successive step in the operation, and a rule 
applicahle to the solution of all similar questions is thence 
deduced. 

An arithmetic for common schools should contain concise 
and accurate definitions of all arithmetical terms, lucid illus- 
trations of the principles and properties of whole and frac- 
tional numbers, and rules deduced from those illustrations ; 
also a sufficient number of such practical questions, as will 
often occur in the transaction of business. 

This work contains the principles of Life and Health 
Insurance, comprising tables on which the calculations of 
premiums are based, prepared by the President of the New 
England Mutual Life Insurance Company, and the Secretary 
of the Massachusetts Health Insurance Company, of Boston. 
It also contains Geometrical Definitions illustrated by dia- 
grams. Mensuration of Surfaces and Solids, Strength of 
Materials, Mechanical Powers, Specific Gravity of Bodies, a 
Table of all the Gold and Silver Coins in circulation, show- 
ing their real value in dollars and cents ; Forms of Bills of 
Exchange, Drafts, Promissory Notes, Orders, and Receipts. 

The article on Specific Gravities has been copied from 
Ingram's Mathematics, and the articles on the Mechanical 
Powers and Strength of Materials have been selected partly 
from the Library of Useful Knowledge and the Mechanic's 
Calculator. 

The author, having had forty years* experience in teaching, 
has endeavored to prepare an Arithmetic which shall lighten 
Uie labors of the teacher and facilitate the progress of the 
pupil. With what success the work has been executed^ 
remains for teachers and pupils to decide. 

To the teachers of youth in the United States, the Ameri- 
can Arithmetic is respectfully dedicated, with the sincere 
desire that their labors in the cause of education may be duly 
appreciated and rewarded. 

JAMES ROBINSON. 

Boston, October 1, 1847. 
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ARITHMETIC. 



Arithmetic is the science of numbers, and the art of com- 
putation. 

Arithmetic is a science, so far as it explains and illustrates 
the principles and properties of numbers ; it is an art, so far 
as it furnishes rules for the solution of numerical problems, or 
for calculation. 

Art* 1* Number is either a unit, or a collection of units. 
Any single whole thing is called a unit, or one. One and 
one are called two. Two and one are called three. Three 
and one are called four. Four and one are called five. Five 
and one are called six. Six and one are called seven. Seven 
and one are called eight. Eight and one are called nine. 
Nine and one are called ten. Thus, each successive number 
may be formed by the continual addition of a unit. 

Art. 3. Numbers are the expressions and measures of 
quantity. Quantity signifies as much of anything as there 
is, as a quantity of cloth ; or as many things as there are, as 
a quantity of pens. 

In measuring quantities of magnitude, some known quan- 
tity,- as a yard, is taken for the unit of measure. In measur- 
ing quantities of multitude, one of the things which compose 
the quantity is its unit of measure; and the measure of 
any quantity is the number of times it contains its unit of 
measure. 

Art* 3* When the unit indicates the name of anything, 
as 1 dollar, it is called a denominate unit ; and numbers com- 
posed of denominate units are called denominate numbers; 
as 5 dollars, 10 pounds. When the unit expresses no idea 
except number, as 1, it is called an abstract unit; and num- 
bers composed of abstract units are called abstract numbers ; 
as 5, 10. 
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NOTATION AND NUMERATION. 

Art* 4Lm Notation is the writing of numbers. Ten 
characters, or figures, are used in writing numbers. Thes6 
figures are 1 one, 2 two, 3 three, 4 four, 5 five, 6 six, 7 seven, 
8 eight, 9 nine, zero, or cipher. Each of these figures, 
except the cipher, always expresses the same simple num- 
ber; — but in writing numbers greater than nine, the law 
or scale of notation assigns also a local number to each 
figure, which depends upon its place. 

In the number 111, the 1 in the first place on the right 
expresses only its simple number one, and it is called a unit 
of the first order; — the 1 in the second place expresses ten 
times one, or ten, and it is called a unit of the second 
order; — and the 1 in the third place expresses ten times 
ten, or one hundred, and it is called a unit of the third 
order. 

If we use the 0, which does not express a number of itself, 
we can express each of the above numbers singly ; thus, 100, 
10, 1; all of which are equal to 111. The established law 
or scale of notation is, that each successive removal of the 
same figure one place to the left increases or repeats its 
number ten times. 

Art. S» The units of the second order are written thus : 
10, 20, 30, 40, 50, 60, 70, 80, 90. The units of the third 
order are written thus : 100, 200, 300, 400, 500, 600, 700, 
800, 900. The numbers between 10 and 20 are written 
thus: 11, 12, 13, 14, 15, 16, 17, 18, 19. The numbers be- 
tween 20 and 30 are written thus : 21, 22, 23, 24, 25, 26, 
27, 28, 29. The numbers between all other tens are writ- 
ten in a similar manner. 

The units of the fourth order are written thus : 1000, 2000, 
3000, 4000, 5000, 6000, 7000, 8000, 9000. The numbers 
between the thousands are expressed by their appropriate 
figures. 

The higher orders of units may be written in a similar 
manner, to an unlimited extent. 

Art* 6. Numeration is the reading of numbers. The 
following table exhibits twenty-four places, or orders, in the 
scale of numbers, divided into eight periods of three figures 
each, by points. It also exhibits the name of each order and 
period. 



NOTATION AND NtTMERATION. 



NOTATION AND NUMERATION TABIDS. 




8ih period. 7th period. 
Bextiltioiu. duiniilliuns. 

5 5 5.535. 



etb period. 
CtuadhliioDS. 



pei 

Trill ions. 

5 5 5.555. 



4ih period. 8d period. 9d period, let period. 
Biliiona. Milliune. Thoueandi. LniU. 

5 5 5.555.555.555. 
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The division of numbers into periods of three figures each, 
enables us to read large numbers as easily as we can read 
a number containing only three figures. The figures of each 
period are to be read in the same manner as we read the 
figures of the period of units. Beginning at the left, the 
several periods in the table are read, in succession, as fol- 
lows: 555 sextillion, 555 quintillion, 555 quadrillion, 555 
trillion, 555 billion, 555 million, 555 thousand, 555. 

Arte 7e From the arrangement and illustration of the 
preceding table, we have the following rule for reading num- 
bers: 

Rule. Divide the given ivumbers into periods of three 
figures eachy by points, counting from the right. Then 
begin at the lefty and read the number of hundreds, tens, 
and units of each period, in succession^ and conclude each 
period, except the period of units, with its name. 

Learners should be required to read the following numbers : 

234178 87654321 987654321 1234567891 

456784 45678900 450705430 9080706050 

507604 50403020 845064310 8707605400 

640530 67400045 614504301 4050634031 

Art. 8* In teaching young children to write numbers, dictate a 
small number, and require them to name the number of figures neces- 
sary to write the number; also, to name each figure, in siuxession,from 
left to right. Continue tJus exercise, until they can readily name the 
required number of figures, also each figure in succession. 
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In teaching children to write large numbers on the slate or black' 
hoard, first reqtUre them to name the number of figures necessary to 
write the proposed number , then the number of periods, and, lastly, tho 
figures of each period, in succession, requiring them to write each 
figure at the time of naming it. 

Illustration. Let it be required to write eight hundred 
and seventy-five trillion, fifty billion, forty-five million, five 
hundred and forty. 

Hundreds of trillions is the highest order named in this 
number, therefore fifteen figures, or five periods of figures, 
will be necessary to write it. 

Beginning at the left, with the highest order and period, 
we write 8 in the place of hundreds, 7 in the place of 
tens, and 5 in the place of units. The orders of hundreds 
and units of billions being omitted, we write a in the place 
of hundreds, 5 in the place of tens, and a in the place of 
units. The order of hundreds of millions being omitted, we 
write a in the place of hundreds, 4 in the place of tens, 
and 5 in the place of units. The three orders of thousands 
being omitted, we write a in the place of each of the orders, 
thus, 000. In the period of units, we write 5 in the place of 
hundreds, 4 in the place of tens, and a in the place of 
units. Arranging all the periods and figures in their proper 
order, the number is written thus : 875.050.045.000.540. 

From the preceding remarks and illustration, we derive 
the following rule for writing numbers : 

Rule. First, ascertain the number of figures necessary to 
write the proposed nwmher; also, the number of periods. 
Then begin at the left, and write a figure expressing the 
number of hundreds, tens, and units, of each period, in suc- 
cession, observing to unite a cipher in the place of each omit' 
ted order. 

Art. 9« AU questions throughout this work wluch are arranged in 
double columns, are to be performed both mentally and orally, unless 
otherwise directed. 



1. How many and what figures 
are necessary to write seventy- 
five? 

3. One hundred and twenty- 
one? 

5. Three hundred and fifty- 
one? 

7. Five hundred and thirty- 
two? 

9. Seven hundred and seventy- 
three? 



3. How many and what figures 
are necessary to write ninety- 
nine? 

4. Two hundred and eighty- 
one? 

6. Four hundred and sixty- 
nine? 

8. Six hundred and forty- 
seven? 

10. Eight hundred and eighty- 
eight? 
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11. Nine hundred and ninety- 
nine? 

13. Three thousand four hun- 
dred and ten 1 

15. Five thousand and seventy- 
five? 

17. Seven thousand and seven- 
ty-five ? 

19. Nine thousand and ninety- 
seven? 

21. Fifteen thousand and twen- 
ty-one? 

23. Twenty-five thousand and 
thirty-fiv«? 



12. One thousand two hundred 
and one? 

14. Four thousand and fifty- 
three? 

16. Six thousand and five hun- 
dred? 

18. Eight thousand and fi^rty- 
five? 

20. Ten thousand and nine hun- 
dred? 

22. Twenty thousand and one 
hundred? 

24. Thirty thousand and forty- 
seven? 



25. Forty-five thousand, seven hundred and fifty-nine. 

26. Seventy-nine thousand, nine hundred and ninety-nine. 

27. Six hundred and ten thousand, five hundred and forty- 
seven. 

28. Seven hundred and six thousand, four hundsedl and 
thirty-two. 

29. Nine hundred and ninety-nine thousand, nine hundl^ed 
and ninety-nine. 

30. Two million, one hundred and fifty thousand, three 
hundred and twenty-one. 

31. Thirty-five million, twenty-four thousand,.one hundred 
and fifty-nine. 

32. Seventy-six million, five hundred and forty-diree 
thousand, three hundred and twenty-one. 

33. Ninety-nine million, eight hundred and seven thou- 
sand, six hundred and fifty-foux. 

34. Three hundred million, two hundred and ten thousand, 
one hundred and ten. 

35. Five hundred and forty million, three hundred and 
twenty thousand, two hundred and one. 

36. Nine hundred and eighty-seven million, six hundired 
and fifty-four thousand, three hundred and twenty-one. 

37. Seventy-five billion, sixty-four million, three hundred 
thousand, two hundred and seventeen. 

38. Five hundred and forty trillion,, four hundred and 
thirty billion, three hundred and twenty million, two hun- 
dred and ten thousand, one hundred and one. 

39. Eight hundred and nineteen sextillion, seven hundred 
and sixteen quintillion, six hundred and fifteen quadrillion, 
&ye hundred and fourteen trillion, four hundred and thirteen 
billion, three hundred and twelve million, two hundred and 
eleven thousand, one hundred and ten. 

2 
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ADDITION OF SIMPLE NUMBERS. 

Art* 10. Addition is the method of finding the amount 
or sum of two or more numbers. 

The amount or sum of two or more numbers is a number 
that contains the number one as many times as it is con- 
tained in all the numbers whose amount or sum is to be 
found. 

Illustration. William has 6 cents, and James has 4 
cents. We can find the number of cents which both of 
them have, by adding 4 cents to 6 cents; 4 cents and 6 
cents are 10 cents, the number of cents that they both have. 
10 cents is the amount or sum of 4 cents and 6 cents. 



I. There are 6 birds on one 
tree, and 7 on another ; how many 
birds are there on both trees ? 

3. How many are 6 and 7 1 

5. Frances paid 8 cents for a 
yard of ribbon, and 9 cents for 
nee^es ; how many oeots did she 
pay away ? 

7. What is the sum of 8 and 
9? 

9. There are 10 houses on one 
side of a street, and 11 on the 
other; how many are there on 
the two sides? 

II. How many are 10 and 11 ? 

13. George purchased 12 ap- 
ples at one time, and 10 at anoth- 
er ; what number of apples did he 
purchase? 

15. What is the amount of 12 
and 10 i 

17. A Uttle girl is 7 yean old ; 
how old wiU she be, if Hving, at 
the end of 10 years from the 
present time ? 

19. What is the sum of 7 and 
10? 

91. There are 11 boys in one 
sleigh, and 9 in another; how 
many boys are there in the two 
sleighs ? 

23. How many are 11 and 9? 

25. What is the sum of 3, 5, 7, 
9, and 11? 

27. What is the sum of 1,2,3, 
4, 5, and 6? 



2. John gave 7 cents for a pen- 
cil, and 8 cents for a book ; how 
many cents did he give for both? 

4. How many are 7 and 8? 

6. There are 9 girls in the first 
class, and 10 in the second ; how 
many girls are there in the two 
classes? 

8. What is the sum of 9 and 
10? 

10. William has performed 11 
questions in arithmetic, and Henry 
12 ; how many have both of them 
performed? 

12. How many ore 1 1 and 12 ? 

14. Julia has recited 11 lessons 
to her teacher, and Harriet 10; 
how many lessons have both of 
them recited ? 

16. What is the sum of 11 and 
10? 

18. WilUam was 12 years old 
when he came to Boston, and has 
resided in the city 8 years ; how 
oldisWUUam? 

20. What is the amount of 12 
and 8? 

22. John purchased 12 peaches 
of one man, and 9 of another; 
how many peaches did ho pur- 
chase? 

24. How many are 12 and 9? 

26. What is the amount of 2, 4, 
6,8, 10, and 12? 

28. What is the amount of 7, 
8,9,10, 11, and 12? 
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2 and are 2 


5 and 


9 


are 14 


9 and 


4 are 13 


2 and 1 are 3 


5 and 10 


are 15 


9 and 


5 are 14 


2 and 2 are 4 


5 and 11 


are 16 


9 and 


6 are IS 


2 and 3 are 5 


5 and 12 


are 17 


9 and 


7 are 16 


2 and 4 are 6 








9 and 


8 are 17 


2 and 5 are 7 


6 and 





are 6 


9 and 


9 are 18 


2 and 6 are 8 


6 and 


1 


are 7 


9 and 10 are 19 


2 and 7 are 9 


6 and 


2 


are 8 


9 and 11 are 20 


2 and 8 are 10 


6 and 


3 


are 9 


9 and 12 are 21 


2 and 9 are 11 


6 and 


4 


are 10 




- 


2 and 10 are 12 


6 and 


5 


are 11 


10 and 


are 10 


2 and 11 are 13 


6 and 


6 


are 12 


10 and 


1 are 11 


2 and 12 are 14 


6 and 


7 


are 13 


10 and 


2 are 12 




6 and 


8 


are 14 


10 and 


3 are 13 


3 and are 3 


6 and 


9 


are 15 


10 and 


4 are 14 


3 and 1 are 4 


6 and 10 


are 16 


10 and 


5 are 15 


3 and 2 are 5 


6 and 11 


are 17 


10 and 


6 are 16 


3 and 3 are 6 


6 and 12 


are 18 


10 and 


7 are 17 


3 and 4 are 7 








10 and 


8 are 18 


3 and 5 are 8 


7 and 





are 7 


10 and 


9 are 19 


3 and 6 are 9 


7 and 


1 


are 8 


10 and 10 are 20 


3 and 7 are 10 


7 and 


2 


are 9 


10 and 11 are 21 


3 and 8 are 11 


7 and 


3 


are 10 


10 and 12 are 22 


3 and 9 are 12 


7 and 


4 


are 11 






3 and 10 are 13 


7 and 


5 


are 12 


11 and 


are 11 


3 and 11 are 14 


7 and 


6 


are 13 


11 and 


1 are 12 


3 and 12 are 15 


7 and 


7 


are 14 


11 and 


2 are 13 




7 and 


8 


are 15 


11 and 


3 are 14 


4 and are 4 


7 and 


9 


are 16 


11 and 


4 are 15 


4 and 1 are 5 


7 and 10 


are 17 


11 and 


5 are 16 


4 and 2 are 6 


7 and 11 


are 18 


11 and 


6 are 17 


4 and 3 are 7 


7 and 12 


are 19 


11 and 


7 are 18 


4 and 4 are 8 








11 and 


8 are 19 


4 and 5 are 9 


8 and 





are 8 


11 and 


9 are 20 


4 and 6 are 10 


8 and 


1 


are 9 


11 and 10 are 21 


4 and 7 are 11 


8 and 


2 


are 10 


11 and 11 are 22 


4 and 8 are 12 


8 and 


3 


are 11 


11 and 12 are 23 


4 and 9 are 13 


8 and 


4 


are 12 






4 and 10 are 14 


8 and 


5 


are 13 


12 and 


are 12 


4 and 11 are 15 


8 and 


6 


are 14 


12 and 


1 are 13 


4 and 12 are 16 


8 and 


7 


are 15 


12 and 


2 are 14 




8 and 


8 


are 16 


12 and 


3 are 15 


5 and are 5 


8 and 


9 


are 17 


12 and 


4 are 16 


5 and 1 are 6 


8 and 10 


are 18 


12 and 


5 are 17 


5 and 2 are 7 


8 and 11 


are 19 


12 and 


6 are 18 


5 and 3 are 8 


8 and 12 


are 20 


12 and 


7 are 19 


5 and 4 are 9 








12 and 


8 are 20 


5 and 5 are 10 


9 and 





are 9 


12 and 


9 are 21 


5 and 6 are 11 


9 and 


1 


are 10 


12 and 10 are 22 


5 and 7 are 12 


9 and 


2 


are 11 


12 and 11 are 23 


5 and 8 are 13 


9 and 


3 


are 12 


12 and 12 are 24 
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Art. 11* Besides figures, we use several signs in arith- 
metic indicating equality, or that some operation is to he 
performed. 

Two parallel horizontal lines indicate equality; thus, 1 
dollar = 100 cents, which is read 1 dollar is equal to 100 
cents. 

A cross, one line heing horizontal, and the other perpen- 
dicular, indicates addition ; thus, 5 -f- 7 = 12, which is read 
5 added to 7 is equal to 12, — or 5 plus 7 is equal to 12. 
There are other signs, which will be explained when we 
have occasion to use them. 



29. How many are 13+2 ? 14 
+2? 15 + 2? 16 + 2? 17 + 2? 
18 + 2? 19 + 2? 

31. How many axe 13 + 4? 14 
+ 4? 15+4? 16+4? 17+4? 
18 + 4? 19 + 4? 

33. What is the sum of 13 + 
6? 14 + 6? 15 + 6? 16+6? 17 
+ 6? 18+6? 19 + 6? 

35. What is the amount of 13 
+8? 14 + 8? 15 + 8? 16 + 8? 
17 + 8? 18 + 8? 19 + 8? 

37. William paid 20 cents for a 
knife, and 10 cents for a writing- 
book ; how many cents did he pay 
for both of them ? 

39. How many are 30+ 10? 

41. A man paid 50 dollars for a 
gold watch, and 20 dollars for a 
silver one ; how many dollars did 
the two watches cost him? 

43. What is the sum of 60 + 
30? 

45. A merchant borrowed 30 
dollars of A., 20 dollars of B. , and 
10 dollars of C ; what was the 
whole number of dollars that he 
borrowed ? 

47. What is the amount of 40 
+ 30+20? 

49. A trader paid 70 dollars for 
a horse, 60 dollars for a yoke of 
oxen, and 20 dollars for a cow ; 
how many dollars did he pay for 
all of them? 

51. What is the sum of 80+ 
60+40? 



30. How many axe 13 + 3? 14 
+3? 15 + 3? 16 + 3? 17+3? 
18 + 3? 19+3? 

32. How many axe 13 + 5? 14 
+ 5? 15 + 5? 16+5? 17+5? 
18+5? 19 + 5? 

34. What is the sum of 13 + 
7? 14 + 7? 15 + 7? 16 + 7? 17 
+ 7? 18 + 7? 19+7? 

36. What is the amount of 13 
+ 9? 14+9? 15+9? 16 + 9? 
17 + 9? 18 + 9? 19 + 9? 

38. A man liyed in the country 
until he was 30 years old, and has 
lived in the city 20 years ; what is 
his age? 

40. How many are 40 + 20 ? 

42. In a certain school, there 
are 50 boys, and 30 girls ; what 
is the whole number of pupils in 
the school? 

44. What is the sum of 60 + 
40? 

46. A trader purchased three 
pieces of cloth ; the first measured 
50 yards, the second, 40 yards, 
and the third, 30 yards ; how many 
yards did he purchase ? 

48. What is the amount of 60 
+ 50+40? 

50. A farmer purchased three 
pieces of land ; the first contained 
80 acres, the second, 70 acres, the 
third, 60 acres ; how many acres 
did he purchase? 

52. What is the sum of 90 + 
80+70? 
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63» JameB puxdiaaed an anth- 
metic for 25 cents, and a slate for 
15 cents ; what number of cents 
jdid both of them cost him ? 

55. What is the amount of 35 
+251 

57. There is a school, in which 
there are four classes. In the 
£rst class there are 55 boys, — 
in the second, 50, — in the third, 
45, — and in the fourth, 40. 
How many boys are there in 
the school? 

59. What is the sum of 65+ 
60+55 + 50? 

61. What is the aom o£ 340 
dollars + 230 dollars + 220 dol- 
lars + 2 10 dollars ? 



54. A trader boirowed 45 dol- 
lars of C, and 35 dollars of D ; 
what number of dollars did he 
borrow ? 

56. What is the amount of 55 
+ 45? 

58. A stage driver purchased 
four horses. He paid 120 dinars 
for the first, 110 dollars for the 
second, 90 dollars for the third, and 
80 dollars for the fourth. What 
number of dollars did they cost 
him? 

60. What is the sum of 150+ 
140 + 130+120? 

62. What is the sum of 560 
dollars +460 dollars +370 dol- 
lars +230 dc^Iars ? 



Art. 13* A man has tkree carriages. No. 1 is worth 

950 dollars. No. 2 is worth 875 dollars. No. 3 is worth 

764 dollars. How many dollars are the three carnages 
worth? 



4 



^19 

950 
875 
764 

Ans. 2589 dols. 



These numbers being large, it is not 
convenient to add them mentally. We 
first write them in order, plaang unite 
under units, tens under tens, hundreds 
under hundreds, and then draw a line 
under them. 

We begin at the bottom of the column 
of units, and say, 4 units and 5 units are 9 
units, — the sum of the units being less than 10, we write 
the 9 units under the column. We then proceed to the 
column of tens, and say, 6 tens and 7 tens are 13 tens, and 
5 tens are 18 tens, or 1 hundred and 8 tens ; we write the 8 
tens under the column of tens, and add the 1 hundred with 
the figures in the column of hundreds. We then say, 1 hun- 
dred and 7 hundred are 8 hundred, and 8 hundred are 16 
hundred, and 9 hundred are 25 hundred, or 2 thousand and 
5 hundred ; we write the 5 hundred under the column of 
hundreds, and the 2 thousand at the left of the 5 hundred ; 
and the whole amount is 2589 dollars. 

From the preceding illustration, we obtain the following 
rule for the addition of simple numbers : 

2* 
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RuLB. Write the numbers, placing units under unUSf 
tens under tens, hwtdreds under hundreds, and draw a line 
under them* 

Begin at the bottom of the column of units, and add aU the 
figures in that column, in succession; if the amount does not 
exceed nine, write it under the column ; if the amount exceeds 
nine, write the right hand figure of it under the column, and 
add the left hand figure, or figures, which are units of the 
next higher order, with the figures in the Tiext column. 

Add the figures in each succeeding column in the same 
manner, and write down the whole amount of the last colunm. 

Methods of Proof. Begin at the top of each column, and add the 
figures doumujords in the same manner that they were added upwards ; 
if both operations have been performed correcuy, this amount will be 
equal to the first amount. 

Or separate the numbers into two or more divisions, find the amount 
of each of these divisions, then find the sum of these amounts ; if the 
several operations have been performed correctly, the sum of these 
separate amounts unU be equal to the first amount. 

63. What is the sum of 1, 2, 3, 4, 5, 6, 7, 8, and 9 ? 

A.I1S 4:5 

64. What is the amount of 10, 11, 12, 13, 14, 15, 16, 17, 
18, and 19 ? Ans. 145. 

65. What is the sum of 20, 25, 30, 35, 40, 45, 50, 55, and 
60 ? Ans. 360. 

66. What is the amount of 65, 70, 75, 80, 85, 90, 95, and 
100 ? Ans. 660. 

67. Dr. Benjamin Franklin was horn in 1706, and was 
84 years old when he died ; in what year did he die ? 

Ans. 1790. 

68. The creation of the world was 4004 years hefore the 
Christian era; how many years since the creation to the 
present time, 1847 ? Ans. 5851 years. 

69. In January there are 31 days, February 28, March 31, 
April 30, May 31, June 30, July 31, August 31, September 
30, October 31, November 30, December 31. How many 
days are there in the twelve months, or one year? 

Ans. 365 days. 

70. A provision dealer purchased eight hogs, weighing as 
follows : 275 pounds, 286 pounds, 305 pounds, 315 pounds, 
334 pounds, 345 pounds, 350 pounds, and 375 pounds. What 
was their whole weight ? Ans. 2585 pounds. 

71. A butcher killed five fat oxen. The weight of the first 
was 1124 pounds ; the second, 1235 pounds ; the third, 1300 
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pounds ; the fourth, 1440 pounds ; the fifUi, 16127 pounds. 
What was the whole weight of all of them ? 

Ans. 6626 pounds. 

72. A man owns four farms. The first is valued at 5750 
dollars ; the second, at 6500 dollars ; the third, at 7225 dol« 
lars ; the fourth, at 8725 dollars. What are they all worth ? 

Ans. 28200 dollars. 

73. A merchant, engaging in trade, had, in cash, 4550 
dollars ; in goods, 3125 dollars ; in notes, 1500 dollars ; he 
gained 1250 dollars each year during three successive years. 
What was he worth at the end of the three years ? 

Ans. 12925 dollars. 

74. A mechanic owns six houses. No. 1 is worth 4500 
dollars ; No. 2, 5400 dollars ; No. 3, 5750 dollars ; No. 4, 
6225 dollars; No. 5, 6540 dollars; No. 6, 7500 dollars. 
How many dollars are they all worth ? 

Ans. 35915 dollars. 

75. In 1840, the number of inhabitants in Boston was 
93383 ; in Lowell, 20796 ; in Salem, 15082 ; in New Bed- 
ford, 12087 ; in Charlestown, 11484 ; in Springfield, 10985. 
What was the total number of inhabitants in the above cities 
and towns in 1840 ? Ans. 163817 inhabitants. 

76. According to the census of 1840, New York con- 
tained 312710 inhabitants ; Philadelphia, 205580 ; Baltunore, 
102313 ; New Orleans, 102193 ; Boston, 93383. What was 
the total number of inhabitants in these five cities, in 1840 ? 

Ans. 816179 inhabitants. 

77. In 1840, the value of articles manufactured from wool 
in the State of Massachusetts was 7082898 dollars; from 
cotton, 16553423 dollars; from leather, 10553826 dollars. 
What was the total value of articles manufactured from 
wool, cotton, and leather, in 1840 ? 

Ans. 34190147 dollars. 

78. In 1840, the State of Massachusetts produced 157923 
bushels of wheat, 165319 bushels of barley, 1319680 bushels 
of oats, 536014 bushels of rye, 87060 bushels of buckwheat, 
and 1809192 bushels of Indian com. What was the total 
number of bushels of grain produced in the State of Massa- 
chusetts, in 1840? Ans. 4075188 bushels. 

79. The number of regular troops furnished by each of 
the states in the revolution was as follows : New Hampshire, 
12497; Massachusetts, 67907; Rhode Island, 6908; Con- 
necticut, 31939; New York, 17781; New Jersey, 10726; 
Pennsylvania, 25678 ; Delaware, 2386 ; Maryland, 13912 ; 
Virginia, 26678; North CaroUna, 7263; South Carolina, 



20 



ADDITION OF SIMPLE NUMBERS. 



6417; Georgia, 2679. What was the number of regular 
troops engaged during the war ? Ans. 231771. 

80. The Atlantic Bank in Boston, has a capital of S500000; 
Atlas, S500000; Boston, S600000; Boylston, $150000; 
City, tlOOOOOO; Columbian, S500000; Eagle, S500000; 
Freeman's, $200000 ; Globe, $1000000 ; Granite, $500000 ; 
Hamilton, $500000 ; Market, 560000 ; Massachusetts, $800- 
000; Mechanics', $120000; Merchants', $3000000; New 
England, 1000000; North, 750000; Shawmut, $500000; 
Shoe and Leather Dealers', $500000; State, $1800000; 
Suffolk, $1000000 ; Traders' $400000 ; Tremont, $500000 ; 
Union, $800000 ; Washington, $500000. What is the whole 
amount of Bank capital in Boston at the present time, 1847? 

Ans. $18180000. 

81. The following table exhibits the population of the 
several states and territories, at the taking of each censas, to 
1840. What was the population of the United States in 
each of those years ? 



States. 



Maine, . . . 
New Hampshire, 
Vermont, 
Massachusetts, 
Rhode Island, 
Connecticut, 
New York, . 
New Jersey, . 
Pennsylvania, 
Delaware, . 
Maryland, . 
Virginia, . . 
North Carolina, 
South Carolina, 
Greorgia, . . 
Alabama, 
Mississippi, . 
Louisiana, . 
Arkansas, . 
Tennessee, . 
Kentucky; . 
Ohio, . . . 
Michigan, 
Indiana, . . 
Illinois, . . 
Missouri, 
Dist. Columbia, 
Florida, . . 
Wisconsin, . 
iova, • * • 



1790. 



96540 
141899 

85416 
378717 

69110 
238141 
340120 
184139 
434373 

59098 
319728 
748308 
393751 
249073 

82548 



30791 
73077 



1800. 



151719 
183762 
154465 
423245 

69122 
251002 
586756 
211949 
602365 

64273 
341548 
880200 
478103 
345591 
162101 

8850 



105602 

220955 

45365 

4875 



14093 



1810. 



228705 

214360 

217713 

472040 

77031 

262042 

959949 

249555 

810091 

72674 

380546 

974642 

555500 

415115 

252433 

20845 

40352 

76556 

261727 

406511 

230760 

4762 

24520 

12282 

20845 

24023 



1820. 



298335 
244161 
235764 
523287 

83059 

275202 

1372812 

277575 

1049458 

72749 
407350 
1065379 
638829 
502741 
340987 
127901 

75448 
153407 

14273 
422813 
564317 
581434 
8896 
147178 

55211 

66586 

33039 



1830. 



399955 

269328 

280652 

610408 

97199 

297665 

1918608 

320823 

1348233 

76748 

447040 

1211405 

737987 

581185 

516823 

309527 

136621 

215739 

30388 

681904 

687917 

937903 

31639 

343031 

157455 

140445 

39834 

34730 



1840. 



501793 

284574 

291948 

737699 

108830 

309978 

2428921 

373303 

1724033 

78085 

470019 

1239797 

753419 

594398 

691392 

590756 

375651 

352411 

97574 

829210 

779828 

1519467 

212267 

685866 

476183 

383702 

43712 

54477 

30945 

43112 
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SUBTRACTION OF SIMPLE NUMBERS. 

Art. 13* Subtraction is the method of finding how 
many one number exceeds another, by taking the less num- 
ber from the greater. 

The number found by taking a less number from a 
greater is called the remainder, or difference, and it shows 
how many the greater number exceeds the less. 

Illustration. William has 9 cents, and Henry has 5. 
How many more cents has William than Henry ? 

If we take 5 cents from 9 cents, there will be 4 cents left ; 
then William has 4 cents more than Henry. 



I. Eliza had 9 roses, and she 
gave 3 of them to her sister ; how 
many had she left? 

3. Then 9 less 3, are how 
many? 

5. There were 11 birds in a 
cage, but a boy has taken 5 of 
them out ; how many birds remain 
in the cage ? 

7. Then 11 less $, are how 
many? 

9. If a man, who owns 14 
horses, should sell 5 of them, 
how many horses would he have 
left? 

II. Then 14 less 5, are how 
many? 

13. A page of a writing-book 
contains 16 lines, and a boy has 
written 7 of them ; how many lines 
has he to write to finish the page? 

15. Then 16 less 7, are how 
many? 

17. Emma counted 18 roses on 
her rosebush this morning ; she 
has since picked off 8 of them ; 
how many roses remain on the 
bush? 

19. Then 18 less 8, are how 
many? 

21. Albert is 20 years old, his 
sister Eliza is only 10 years old ; 
how many years older is Albert 
than Eliza? 

23. Then 20 less 10, are how 
many? 



2. Julia purchased 10 plums, 
and has eaten 3 of them; how 
many has she left? 

4. Then 10 less 3, are how 
many? 

6. A boy bought 13 apples ; 4 
of them were red, and the others 
were green ; how many of them 
were green ? 

8. Then 13 less 4, are how 
many? 

10. There are 15 pupils in a 
class; 6 of them are boys, the 
others are girls; how many of 
them are girls? 

12. Then 15 less 6, are how 
many? 

14. A grocer purchased 17 bar- 
rels of flour, and has since sold 8 
of them ; how many barrels has 
he remaining unsold? 

16. Then 17 less 8, are how 
many? 

18. There were 19 girls in the 
second class of a school ; 9 of them 
have since been promoted into the 
first class; how many girls still 
remain in the second class? 

20. Then 19 less 9, are how 
many? 

22. A farmer purchased 21 
sheep; he afterwards sold 11 of 
them ; how many has he remain- 
ing unsold? 

24. Then 21 less 11, axe how 

many? 



\ 
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SUBTRACTIOir TABIDS* 



2 from 2 leaves 


5 from 14 leaves 


9 1 


9 from 13 leaves 4 


2 from 3 leaves 1 


5 from 15 leaves 10 


9 from 14 leaves 5 


2 from 4 leaves 2 


5 from 16 leaves 11 


9 from 15 leaves 6 


2 from 5 leaves 3 


5 from 17 leaves 12 


9 from 16 leaves 7 


2 from 6 leaves 4 






9 from 17 leaves 8 


2 from 7 leaves 5 


6 from 6 leaves 





9 from 18 leaves 9 


2 from 8 leaves 6 


6 from 7 leaves 


1 


9 from 19 leaves 10 


2 from 9 leaves 7 


6 from 8 leaves 


2 


9 from 20 leaves 11 


2 from 10 leaves 8 


6 from 9 leaves 


3 


9 from 21 leaves 12 


2 from 11 leaves 9 


6 from 10 leaves 


4 




2 from 12 leaves 10 


6 from 11 leaves 


5 


10 from 10 leaves 


2 from 13 leaves 11 


6 from 12 leaves 


6 


10 from 11 leaves 1 


2 from 14 leaves 12 


6 from 13 leaves 


7 


10 from 12 leaves 2 




6 from 14 leaves 


8 


10 from 13 leaves 3 


3 from 3 leaves 


6 from 15 leaves 


9 


10 from 14 leaves 4 


3 from 4 leaves 1 


6 from 16 leaves 10 


10 from 15 leaves 5 


3 from 5 leaves 2 


6 from 17 leaves 11 


10 from 16 leaves 6 


3 from 6 leaves 3 


6 from 18 leaves 12 


10 from 17 leaves 7 


3 from 7 leaves 4 






10 from 18 leaves 8 


3 flrom 8 leaves 5 


7 from 7 leaves 





10 from 19 leaves 9 


3 from 9 leaves 6 


7 from 8 leaves 


1 


10 from 20 leaves 10 


3 from 10 leaves 7 


7 from 9 leaves 


2 


10 from 21 leaves 11 


3 from 11 leaves 8 


7 from 10 leaves 


3 


10 from 22 leaves 12 


3 from 12 leaves 9 


7 from 11 leaves 


4 




3 from 13 leaves 10 


7 from 12 leaves 


5 


11 from 11 leaves 


3 from 14 leaves 11 


7 from 13 leaves 


6 


11 from 12 leaves 1 


3 from 15 leaves 12 


7 from 14 leaves 


7 


11 from 13 leaves 2 




7 from 15 leaves 


8 


11 from 14 leaves 3 


4 from 4 leaves 


7 from 16 leaves 


9 


11 from 15 leaves 4 


4 from 5 leaves 1 


7 from 17 leaves 10 


11 from 16 leaves 5 


4 from 6 leaves 2 


7 from 18 leaves 11 


11 from 17 leaves 6 


4 from 7 leaves 3 


7 from 19 leaves 12 


11 from 18 leaves 7 


4 from 8 leaves 4 






11 from 19 leaves 8 


4 from 9 leaves 5 


8 from 8 leaves 





11 from 20 leaves 9 


4 from 10 leaves 6 


8 from 9 leaves 


1 


11 from 21 leaves 10 


4 from 11 leaves 7 


8 from 10 leaves 


2 


11 from 22 leaves 11 


4 from 12 leaves 8 


8 from 11 leaves 


3 


11 from 23 leaves 12 


4 from 13 leaves 9 


8 from 12 leaves 


4 




4 from 14 leaves 10 


8 from 13 leaves 


5 


12 from 12 leaves 


4 from 15 leaves 11 


8 from 14 leaves 


6 


12 from 13 leaves 1 


4 from 16 leaves 12 


8 from 15 leaves 


7 


12 from 14 leaves 2 




8 from 16 leaves 


8 


12 from 15 leaves 3 


5 from 5 leaves 


8 from 17 leaves 


9 


12 from 16 leaves 4 


5 from 6 leaves 1 


8 from 18 leaves 10 


12 from 17 leaves 5 


5 from 7 leaves 2 


8 from 19 leaves 11 


12 from 18 leaves 6 


5 from 8 leaves 3 


8 from 20 leaves 12 


12 from 19 leaves 7 


5 from 9 leaves 4 






12 from 20 leaves 8 


5 from 10 leaves 5 


9 from 9 leaves 





12 from 21 leaves 9 


5 from 11 leaves 6 


9 from 10 leaves 


1 


12 from 22 leaves 10 


5 from 12 leaves 7 


9 from 11 leaves 


2 


12 from 23 leaves 11 


5 from 13 leaves 8 


9 from 12 leaves 


3 


12 from 24 leaves 12 
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Art* 14* Subtraction is indicated by a abort borizontal 
line, thus 12 — 8s=4, which is read 12 minus 8 equals 4; 
or 12 less 8, is equal to 4. 



85. How many are 13 — 5? 
16—71 19— -9? 21 — 111 23— 
12? 

27. How many are 23 — 4? 
25—6? 27—8? 29 — 10? 31 
— 12? 

29. How many ate 31 — 5? 
33—7? 35—9? 37—11? 39— 
13? 

31. How many are 20 — 3? 
30—4? 40—5? 50—6? 60— 
7? 

33. A market woman hoaght 
30 oranges, and she has sold 10 
of them; how many remain un- 
sold? 

35. How many are 35 — 10 ? 

37. A farmer, who owned 50 
sheep and lambs, has sold 25 of 
them; what number has he re- 
maining unsold ? 

39. How many are 65 — 35 ? 

41. A fanner purchased a yoke 
of oxen for 80 dollars, and s(dd 
them for 95 dollars ; what number 
of dollars did he gain ? 

43. Howmany are 95— 20? 

45. A merchant borrowed 125 
dollars, and has paid 85 dollars ; 
how many dollars remain un- 
paid? 

47. How many are 130—90? 



26. How many are 14 -->6? 
16—8? 18—10? 20—12? 22 

— 12? 

28. How many are 22 — 7? 
24—9? 26—11? 28—13? 30 

— 15? 

30. How many are 30-^6? 
32—8? 34 — 10? 38 — 13? 40 

— 14? 

32. How many are 70-^8? 
80—9? 90—10? 100—111 110 

— 12? 

34. A farmer picked 40 barrels 
of apples, and sold 15 of them ; 
what number of barrels has he 
left? 

36. How many are 45 — 15 ? 

38. A man, who owed another 
75 dollars, paid him 25 dollars; 
what number of dollars remain 
unpaid ? 

40. How many are 80 — 95? 

42. Bought a horse for 100 
dollars, and sold him for 75 dol- 
lars; how many dollars did I 
lose? 

44. How many are 120 — 25? 

46. A trader purchased 150 
yards of sheeting, and has sold 75 
yards of it ; what number of yaids 
has he remahiing unsold ? 

48. Howmany are 175—150? 



Art* IS* Subtraction is performed, when all the figures 
of the less number are smaller than the corresponding 
figures of the greater, by taking each figure of the less 
number, in succession, from the cofresponding figure of the 
greater, and writing the remainder underneath ; the several 
remainders will express the whole diflference. 

Illustration^ A merchant purchased 765 yards of cloth, 
and has since sold 523^yaaeds of it ; what number of yards has 
he remaining unsold 1 
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766 No. of yds. purchased. We first write down the 

523 No. of yds. sold. greater number, then we 

write the less number under 

242 No. of yds. unsold. the greater, placing units 

under units, tens under tens, 
and hundreds under hundreds. We first take 3 units from 
6 units, and 2 units remain, which we write directly under 
the units. Then 2 tens from 6 tens, and 4 tens remain. 
Lastly, 6 hundred from 7 hundred, and 2 hundred remain. 
The whole remainder, or difference, is 242. 

Art* 16* When any figure of the less number is larger 
than the corresponding figure of the greater number, the fol- 
lowing question and its illustration will show the method of 
performing the operation. 

A man borrowed 94 dollars, and has paid 46 dollars ; how 
many dollars remain unpaid ? 

94=8 tens and 14 units. We cannot take 6 units 

46 = 4 tens and 6 units. from 4 units, but we can 

— - — take 46 from 94. If 1 of 
48=s4 tens and 8 units. the tens, which is equal to 

10 units, be taken from the 
9 tens and added to the 4 units, 94 will be decomposed into 
8 tens and 14 units. 

Decomposing 46 into tens and units, we have 4 tens and 6 
units. We now take 6 units from 14 units, and 8 units re- 
main ; 4 tens from 8 tens, and 4 tens remain. The whole 
remainder is 4 tens and 8 units, or 48, the number of dollars 
unpaid. 

Art* 17* If two uneqtud numbers be equally increased, 
their difference will not be altered. As 10 units of any lovoer 
order are equal to 1 unit of the next higher order, whenever 
a figure of the less number is larger than the corresponding 
figure of the greater number, if we add 10 to the upper 
figure, and then add 1 to the next lower figure, the two 
numbers will be equally increased, yet their difference will 
remain unaltered. 

As 94 is equal to 9 tens and 4 units, if we add 10 units to 
the 4 units, the amount will be 9 tens and 14 units ; — 46 is 
equal to 4 tens and 6 units, — if we add 1 ten to 4 tens, the 
amount will be 5 tens and 6 units ; — and if we take 5 tens 
and 6 units from 9 tens and 14 units, the remainder, or differ- 
ence, will be 4 tens and 8 units, or 48, the number of dollars 
unpaid. 

From the above examples and illustrations, we deduce the 
following rule for subtraction of simple numbers. 
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RxTLE. Write doum the greater nuTJtber, then write the lea 
number under the greater, placing units under units, tens 
under tens, hundreds under hundreds, and draw a line under^ 
neath. 

Begin with the units, and subtract each figure of the less 
number, in succession, from the figure over it, and write the. 
remainder undernjeath. 

Whenever a figure of the less number is greater than the 
figure over it, add ten to the upper figure, subtract the lower 
figure from the amount, then add one to the next lower figure 
brfore it is subtracted. 

Method of Proof. Add the remainder to the less number; their 
sum vnll be equal to the greater number, if the operation has been cor- 
rectly performed, 

49. America was discovered by Christopher Columbus in 
1492. How many years since to the present time, 1847 ? 

Ans. 355 years. 

50. The United States were declared independent July 
4th, 1776. How many years since to July 4th, 1847 ? 

Ans. 71 years. 

51. The first settlement at Boston was made in 1630. 
How many years since to the present time, 1847 ? 

Ans. 217 years. 

52. The greater of two numbers is seven hundred and 
fifty million; the less number is ^ye hundred and forty 
thousand ; what is their difference ? Ans. 749460000^ 

53. The mariner's compass was invented in the year 
1302; how many years was this before the discovery of 
America by Columbus, in 1492 ? Ans. 190 years. 

54. A is worth ten thousand dollars ; B is worth seven 
thousand nine hundred and twenty-five dollars. How many 
dollars is A worth more than B ? Ans. 2075 dollars. 

^. The planet Saturn is 890000000 miles from the Sun; 
the Earth is 95000000 miles from the Sun. How many miles 
further from the sun is Saturn than the Earth ? 

Ans. 795000000 miles. 

56. The diameter of Jupiter is eighty-nine thousand miles ; 
the diameter of Venus is seven thousand seven hundred 
miles. What is the difference of their diameters ? 

Ans. 81300 miles. 

57. Massachusetts contains seven thousand five hundred 
square miles ; Connecticut, four thousand seven hundred and 
sixty-four square miles. How many more square miles does 
Massachusetts contain than Connecticut ? 

Ans. 2736 square miles. 



a6 SUBTSACnON OF SIMPLE NUMBERS. 

68. The number of inhabitants in France is 33500000 ; 
the number of inhabitants in the United States is 17069453. 
How many more inhabitants are there in France than in the 
United States ? Ans. 16430547 inhabitants. 

59. The library of Harvard University contains 49000 
volumes ; the library of Yale College contains 36000 vol- 
umes. How many more volumes does the former contain 
than the latter ? Ans. 14000 volumes. 

60. The first settlement in the United States was made 
by the English, at Jamestovni, in Virginia, in 1607 ; the 
United States were declared independent in 1776. How 
many years between these two events ? Ans. 169 years, 

61. The population of the United States in 1840 vras 
17069453, of which 2487355 were slaves. How many free 
persons were there in the United States in 1840 ? 

Ans. 14582098 free persons. 

62. A merchant owns property to the amount of thirty 
thousand five hundred and seventy-five dollars; but there 
are demands against him to the amount of seventeen thou- 
sand and sixty-five dollars. What number of dollars will he 
have left after paying his debts ? Ans. 13510 dollars. 

63. The population of Boston, in 1790, was 180^; in 
1800, it was 24927 ; in 1810, it was 32250 ; in 1820, it was 
43298 ; in 1830, it was 61392 ; in 1840, it was 93383. 
What was the increase in each successive period of 10 
years ? What was the increase in the whole period of 50 
years? 

64. The population of New York, in 1790, was 33131 ; in 
1800, it was 60489 ; in 1810, it was 96373 ; in 1820, it was 
123706 ; in 1830, it was 202589 ; in 1840, it was 312710. 
What was the increase in each successive period of 10 
years ? What w^as the increase in the whole period of 50 
years ? 

65. The population of the northern district of New York 
in 1840, was one million ax hundred eighty-three thou- 
sand and sixty-eight, and the population of the southern 
district was seven hundred forty^five thousand eight hundred 
and fifty-three. How many more inhabitants were there in 
the northern than in the southern district ? 

66. The population of the United States, in 1790, was 
3929827 ; in 1800, it was 5305925 ; in 1810, it was 7239814 ; 
in 1820, it was 9638131 ; in 1830, it was 12866020 ; in 
1840, it was 17069453. What was the increase in each 
successive period of 10 years? What was the increase in 
the whole period of 60 years ? 
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PRACTIOAIi atneSTIONS IN ABDITION AND SmBTRAC- 

TION OF SIMPUB NUMBBRS. 

Art* 18* • 1. A merchant purchased 5000 hashels of 
salt ; he has sioce sold 1500 bushels to one man, and 750 
bushels to another. What number of bushels has he remain- 
ing unsold ? 

2. A man's property is worth 10650 dollars. He owes 
A, 1800 dollars; B, 1260 dollars; C, 750 dollars; and D, 
500^ollajs. What will he have remaining, after paying his 
debts ? 

3. A gentleman purchased 15840 acres of new land. He 
afterwards sold 2350 acres to one individual, 4500 acres to 
another, and 3225 to a third. What number of acres has he 
left? 

4. A merchant purchased 4500 yards of cloth; he has 
since sold 1750 yards to one of his customers, 1275 yards 
to another, and 950 yardis to a third. What number of 
yards has he remaining unsold ? 

5. A man died leaving an estate amounting to 12650 dol- 
lars, which he bequeathed as follows : 2500 dollars to each 
of his three daughters, and the remainder to his son. What 
was the son's share ? 

6. A flour merchant purchased 1250 barrels of flour for 
6250 dollars. He has since sold 500 barrels to A, for 2625, 
dollars, and 450 barrels to B, for 2475 dollars. How many 
barrels remain unsold? What was the whole cost of the 
flour above the amount of sales ? 

7. A merchant deposited 1200 dollars in the Suffolk Bank. 
He has since given A a check for 4500 dollars, B a check 
for 2750 dollars, and C a check for 1675 dollars. What 
amount has the merchant remaining in the bank ? 

8. A merchant purchased 12750 yards of cloth of one 
manufacturer, 10675 yards of another, and 7425 yards of a 
third. He has since sold 8450 yards to one of his custom- 
ers, 6745 yards to another, and 5925 yard s^ to a third. 
How many yards did he purchase ? How many yards has 
he sold ? What number of yards has he remaining unsold ? 

9. A gentleman purchased a house for 12500 dollars, a 
carriage for 750 dollars, and a span of horses for 500 dol- 
lars. He has paid 6500 dollars at one time, 2750 dollars at 
another time, and 1250 dollars at a third time. What was 
the whole amount of his purchases? What was the whole 
amount of payments ? And what amount remains unpaid ? 
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MULTIPLICATION OF SIMPLE 

NUMBERS. 

Art* 10» Multiplication is the method of repeating any 
given number any required number of times. 

The terms used in multiplication are the multiplicand, 
multiplier, and product. The multiplicand is the number to 
be multiplied or repeated. The multiplier is the number to 
multiply by, and it expresses the number of times the multi- 

Slicand is to be repeated. The product is the number pro- 
uced by repeating the multiplicand the required number of 
limes. The multiplicand and multiplier are called the fac- 
tors of the product. 

Illustration. If a yard of cloth be worth 10 cents, how 
many cents are 6 yards worth ? 

If one yard is worth 10 cents, 5 yards must be worth 5 
times 10 cents, or 50 cents. In the above question, 10 cents 
18 the multiplicand, 5 is the multiplier, and 50 cents is the 
product. 

Multiplication is indicated by an inclined cross; thus, 
6 X ^ = 30 ; and is read 6 multiplied by 5 is equal to 30 ? 



I. If a quart of milk is worth 
6 cents, what axe 3 quarts worth 1 

3. How many are 2 times 5 1 

6. There are 3 feet in one yard ; 
how many feet are there in 5 
yards? 

7. How many are 5 times 3 ? 
9. There are 6 shillings in 1 

dollar; how many shillings are 
there in 6 dollars ? 

II. How many are 6 times 6 ? 
13. James has 8 marbles, and 

Henry has 5 times as many ; how 
many has Henry ? 

15. How many are 5 times 8 ? 

17. If one pound of sugar is 
worth 10 cents, what are 8 pounds 
worth? 

19. How many are 8 times 10 ? 

21. There are 7 days in one 
Week ; how many days are there 
in 11 weeks? 

23. How many are 11 times 7 ? 

85. In one shilling there are 12 
pence ; how many pence are there 
*«>0 shillings? 



2. If 1 orange cost 6 cents, how 
many cents will 3 oranges cost? 

4. How many are 3 times 6 ? 

6. There are 4 farthings in one 
penny; how many fartlungs are 
there in 4 pence ? 

8. How many are 4 times 4 ? 

10. If one quart of cherries is 
worth 7 cents, how many cents 
are 7 quarts worth ? 

12. How many are 7 times 7 ? 

14. If one yard of ribbon cost 
9 cents, how many cents will 7 
yards cost ? 

16. How many are 7 times 9? 

18. There are 10 cents in one 
dime ; how many cents are there 
in 10 dimes ? 

20. HowmanyarelOtimeslO? 

22. How many yards of cloth 
are there in 10 pieces, each piece 
measuring 11 yards? 

24. How many are 10 times 11? 

26. If a mechanic can earn 12 
dollars in one week, how many 
dollars can he earn in 12 weeks? 
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2 times 
2 times 1 
2 times 2 
2 times 3 
2 times 4 
2 times 5 
2 times 6 
2 times 7 
2 times 8 
2 times 9 
2 times 10 
t times II 

2 times 12 

3 times 
3 times 1 
3 times 2 
3 times 3 
3 times 4 
3 times 5 
3 times 6 
3 times 7 
3 times 8 
3 times 9 
3 times 10 
3 times 11 

3 times 12 

4 times 
4 times 1 
4 times 2 
4 times 3 
4 times 4 
4 times 5 
4 times 6 
4 times 7 
4 times 8 
4 times 9 
4 times 10 
4 times 11 
4 times 12 



are 
are 2 
are 4 
are 6 
are 8 
are 10 
are 12 
are 14 
are 16 
are 18 
are 20 
are 22 
are 24 

are 
are 3 
are 6 
are 9 
are 12 
are 15 
are 18 
are 21 
are 24 
are 27 
are 30 
are 33 
are 36 

are 
are 4 
are 8 
are 12 
are 16 
are 20 
are 24 
are 28 
are 32 
are 36 
are 40 
are 44 
are 48 



5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 




1 
2 
3 
4 
5 
6 
7 
8 



are 
are 
are 
are 
are 
are 
are 
are 
are 




5 
10 
15 
20 
25 
30 
35 
40 



5 times 9 are 45 
5 times 10 are 50 
5 times 11 are 55 
5 times 12 are 60 



6 times 
6 times 1 
6 times 2 
6 times 3 
6 times 4 
6 times 5 
6 times 6 
6 times 7 
6 times 8 
6 times 9 
6 times 10 
6 times 11 
6 times 12 



7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 



times 

times 

times 

times 

times 

times 

times 

times 

times 

times 

times 10 

times 11 

times 12 




1 
2 
3 
4 
5 
6 
7 
8 
9 



8 times 
8 times 1 
8 times 2 
8 times 3 
8 times 4 
8 times 5 
8 times 6 
8 times 7 
8 times 8 
8 times 9 
8 times 10 
8 times 11 
8 times 12 



are 
are 6 
are 12 
are 18 
are 24 
are 30 
are 36 
axe 42 
are 48 
are 54 
are 60 
are 66 
are 72 

are 
are 7 
are 14 
are 21 
are 28 
are 35 
are 42 
are 49 
are 56 
are 63 
are 70 
are 77 
are 84 

are 
are 8 
are 16 
are 24 
are 32 
are 40 
are 48 
are 56 
are 64 
are 72 
are 80 
are 88 
are 96 



9 times are 

9 times 1 are 9 

9 times 2 are 18 

9 times 3 are 27 



9 times 4 
9 times 5 
9 times 6 
9 times 7 
9 times 8 
9 times 9 
9 times 10 
9 times 11 
9 times 12 

times 
times 1 
times 2 
times 3 
times 4 
times 5 
times 6 
times 7 
times 8 
times 9 
times 10 
times 11 
times 12 



times 
times 1 
times 2 
tmies 3 
times 4 
times 5 
times 6 
times 7 
times 8 
times 9 
times 10 
times 11 
times 12 



2 times 
2 times 1 
2 times 2 
2 times 3 
2 times 4 
2 times 5 
2 times 6 
2 times 7 
2 times 8 
2 times 9 
2 times 10 
2 times 11 
12 times 12 



are 36 

are 45 

are 54 

are 63 

are 72 

are 81 

are 90 

are 99 
are 108 

are 
are 10 
are 20 
are 30 
are 40 
are 50 
are 60 
are 70 
are 80 
are 90 
are 100 
are 110 
are 120 

are 
are 11 
are 22 
are 33 
are 44 
are 55 
are 66 
are 77 
are 86 
are 99 
are 110 
are 121 
are 132 

are 
are 12 
are 24 
are 36 
are 48 
are 60 
are 72 
are 84 
are 96 
are 108 
are 120 
are 132 
are 144 
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Art. 90» A man earns 10 dollars in a week, and a boy 
earns 3 dollars. How many dollars do both of them earn in 
a week ? How many dollars can each of them earn in 4 
weeks ? How many dollars can both of them earn in 4 
weeks ? 

Solution. 10 dollars plus 3 dollars are 13 dollars. Then 
both of them earn 13 dollars in a week. If a man earns 10 
dollars in one week, in 4 weeks he can earn 4 times 10 dol- 
lars, or 40 dollars ; — if a boy earns 3 dollars in one week, in 
4 weeks he can earn 4 times 3 dollars, or 12 dollars ; — and 
40 dollars plus 12 dollars are 52 dollars. Then both of them 
can earn 62 dollars in 4 weeks. 

How many are 4 times 13 ? Solution. 13 is composed 
of 1 ten and 3 units. 4 times 1 ten are 4 tens, or 40 units ; — 
4 times 3 units are 12 units ; — and 40 units plus 12 units are 
62 units. Then 4 times 13 are 52. 



37. If a boy pays 10 cents for 
a writing-book, and 4 cents for a 
lead pencil, how many cents must 
he pay for 5 writing-books, and 5 
lead pencils ? 

29. How many are 5 times 14 ? 

31. William gave 10 cents for 
a ruler, and 6 cents for an ink- 
stand ; how many cents must he 
give for 7 rulers and 7 inkstands ? 

33. How many are 7 times 16 1 

35. Jane's brother gave her 10 
cents, and her sister gave her 8. 
If each of them had given her 9 
times as many, how many cents 
would she then have had ? 

37. How many are 9 times 18 ? 

39. How many are 2 times 13 ? 
3 times 13 ? 4 times 13 ? 5 times 
131 6 times 13? 7 times 13? 8 
times 13 ? 9 times 13 ? 10 times 
13? 

41. Suppose a ton of hay to 
be worth 15 dollars; how many 
doUars are 2 tons worth? 3 
tons? 4 tons? 5 tons? 6 tons? 
7 tons? 8 tons? 9 tons? 10 
tons? 

43. How many are 2 times 17 ? 
3 times 17 ? 4 times 17 ? 5 times 
17? 6 times 17? 7 times 17? 8 
times 17? 9 times 17? 10 times 17? 



28. Maria paid 10 cents for a 
yard of ribbon, and 5 cents for a 
thimble ; how many cents will 6 
yards of ribbon, and 6 thimbles 
cost? 

30. How many are 6 times 15? 

32. When sugar is worth 10 
cents a pound, and coflfee 7 cents, 
what will 8 pounds of sug^ and 8 
pounds of coffee be worA ? 

34. How many are 8 times 17? 

36. Henry can perform 10 ques- 
tions in arithmetic in an hour, and 
Charles can perform 9 ; how many 
questions can both of them per- 
form in 10 hours ? 

38. How many are 10 times 19 ? 

40. How many are 2 times 14 ? 
3 times 14 ? 4 times 14 ? 5 times 
14? 6 times 14? 7 times 14? 8 
times 14? 9 times 14? 10 times 
14? 

42. In one pound there are 16 
ounces ; how many ounces are 
there in 2 pounds ? 3 pounds ? 4 
pounds ? 5 pounds ? 6 pounds ? 7 
pounds ? 8 pounds ? 9 pounds ? 10 
pounds ? 

44. How many are 2 times 18 ? 
3 times 18 ? 4 times 18 ? 5 times 
18? 6 times 18? 7 times 18? 8 
times 18? 9 times 18? 10 times 18! 
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45. If a yard of cloth is worth 
19 cents, how many cents are 2 
yards worth ? 3 yards ? 4 yards ? 
5 yards? 6 yards? 7 yards? 8 
yards? 9 yards? 10 yards? 

47. How many are 2 times 30 ? 
3 times 30 ? 4 times 30 ? 5 times 
30? 6 times 30? 7 times 30? 8 
times 30 ? 9 times 30 ? 10 times 
30? 

49. How many are 2 times 50 ? 
3 times 50 ? 4 times 50 ? 5 times 
50 ? 6 times 50 ? 7 times 50 ? 8 
times 50? 9 times 50? 10 times 
60? 



46. If an acre of land is worth 
20 dollars, how many dollars are 

2 acres worth ? 3 acres ? 4 acres ? 
5 acres ? 6 acres ? 7 acres ? *' 8 
acres ? 9 acres ? 10 acres ? 

48. How many are 2 times 40 ? 

3 times 40? 4 times 40? 5 times 
40? 6 times 40? 7 times 40? 8 
times 40 ? 9 times 40 ? 10 times 
40? 

50. How many are 2 times 60 ? 
3 times 60 ? 4 times 60 ? 5 times 
60? 6 times 60? 7 times 60? 8 
times 60? 9 times 60? 10 times 
60? 



9 g d 



125 dels. 
9 

Ans. 1125 dols. 



Art* 91 • If an acre of land is worth 125 dollars, how 
many dollars are 9 acres worth ? 

If one acre is worth 125 dollars, 9 acres are worth 9 times 
125 dollars ; and 9 times 125 dollars can be found by multi- 
plying 125 by 9 in the following manner : 

We write down the multiplicand 125, 
and write the multiplier 9 under the units 
of the multiplicand. We then say 9 times 
5 units are 45 units, or 4 tens and 5 units ; 
we write down the 5 units, and reserve 
the 4 tens; then 9 times 2 tens are 18 
tens, and 4 tens which we reserved are 
22 tens, or 2 hundred and 2 tens ; we write down the 2 tens 
and reserve the 2 hundred ; then 9 times 1 hundred are 9 
hundred, and 2 hundred which we reserved are 11 hundred, 
or 1 thousand mi 1 hundred ; both of which we write down, 
and the whole^pduct is 1125, the number of dollars that 9 
acres are worth." 

From the preceding question and its illustration, we derive 
the following rule for multiplication, when the multiplier does 
not exceed 12. 

Rule. Write doion the multiplicand, then lorite the mvlti" 
plier under the multiplicand, placing units under units, tens 
under tens, and draio a line underneath, 

Multiply, successively, eojch figure of the multiplicand, be- 
ginning with units, by the multiplier ; when the product of 
any figure does not exceed nine, uyrite it under the figure 
multiplied; when the product exceeds nine, write down the 
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right hand figure of it, and add the left hand figure, or 
figures y to the product of the next figure ^ and write down the 
whole product of, the last figure. 



51. Multiply 

52. Multiply 

53. Multiply 

54. Multiply 
56. Multiply 

56. Multiply 

57. Multiply 

58. Multiply 

59. Multiply 

60. Multiply 

61. Multiply 

62. Multiply 



4562 

7083 

9407 

10456 

24104 

64125 

75476 

467109 

741376 

970614 

1417517 

5056045 



by 2. 
by 3. 
by 4. 
by 5. 
by 6. 
by 7. 
by 8. 
by 9. 
by 10. 
by 11. 
by 12. 
by 12. 



Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 



9124 

21249 

37628 

52280 

144624 

448875 

603808 

4203981 

7413760 

10676754 

17010204 

60672540 



63. There are 1760 yards in one mile ; how many yards 
are there in 9 miles ? 

64. In one year there are 365 days ; how many days are 
there in 1 1 years ? 

65. There are 2240 pounds ia one ton ; how many pounds 
are there in 12 tons ? 

Art* SS* What will be the product of 7654 multiplied 
by 543? 

7654 
543 



22962 
30616 : 
38270 



: 3 times the multiplicand. 
40 times the multiplicand. 
500 times the multiplicand. 



Prod. 4156122 = 543 times the mu||picand. 

Illusteation. When the multiplier consists of several 
figures, we first multiply the multiplicand by the units of 
the multiplier, as directed in the preceding rule. We next 
multiply the multiplicand by the tens of the multiplier, and 
write the first figure of the product in the place of tens, 
because units multiplied by tens produce tens. Lastly, we 
multiply the multiplicand by the hundreds of the multi- 
plier, and write the first figure of the product in the place of 
hundreds, because units multiplied by hundreds produce hun- 
dreds. Finally, we find th^ sum of the several products, and 
the total product is 4156122. 
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From the preceding illustration, we deduce the following 
rule for multiplication, when the multiplier consists of several 
figures. 

Rule. Write down the midtiplicandj then write the mul- 
tiplier under the midtiplicand, placing units under units, tens 
under tens, and hundreds under hundreds. 

Multiply the multiplicand by each significant figure of the 
multiplier, in succession, beginning rvith units, and write the 
first figure of each product directly under the figure by which 
you are 7mdtiplyi?ig. 

Find the sum of the several products ; their sum toiU be the 
total product required. 

Methods op Proof. Multiplication is proved by division. If the 
product he divided by either of the factors, the quotient will be equal to 
the other factor. 

Multiplication may be proved by the following method. Find the 
ewess of 9s in the multiplicand, then find the excess of 95 in the mtUti- 
ptier ; multiply one excess by the other; if the excess of 9s in thar 
product is equal to the excess of 9s in the total product, the work is 
supposed to be right. This method of proof depends upon a property 
of the number 9, viz., that any number divided by 9, will leave the 
same remainder, as the sum of its figures divided by 9. 



66. Multiply 

67. Multiply 

68. Multiply 

69. Multiply 

70. Multiply 

71. Multiply 

72. Multiply 

73. Multiply 

74. Multiply 

75. Multiply 

76. Multiply 

77. Multiply 



48125 

75452 

94543 

75015 

87417 

54302 

80704 

70408 

479856 

8706544 

8496427 

98765432 



by 
by 
by 
by 
by 
by 
by 
by 

by 
by 
by 98765432. 



35. 
47. 

58. 

63. 

76. 

89. 

432. 

7605. 

59807. 

67089. 

874359. 



Product 1684375 

Product 3546244 

Product 5483494 

Product 4725945 

Product 6643692 

Product 4832878 

Product 34864128 

Product 535452840 

Product 28698747792 

Product 584113330416 

Product 7428927415293 
Product 9754610558146624 



78. If an acre of land is worth 225 dollars, what is the 
value of 475 acres ? 

79. If an acre of land produce 32 bushels of wheat, how 
many bushels will 64 acres produce ? 

80. If a man travels uniformly 35 miles each day, how 
many miles will he travel in 35 days ? 

81. What number of dollars would be required to pay 925 
men 96 dollars each ? 

82. If 45 men perform a piece of work in 25 days, how 
many men will be required to perform the same piece of 
work in 1 day ? 
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Art* 3S. When any of the right hand figures of ibe 
multiplicand, or multiplier, are ciphers. 

According to the principle of notation, annexing one cipher 
to any number, multiplies it by 10 ; annexing two ciphers, 
multiplies it by 100 ; annexing three ciphers, multiplies it by 
1000 ; and so on. 

Illustration. Multiply 476 by 10, by 100, and by 
1000. 

475 475 475 

10 100 1000 



Product 


12750 


Product 


3024000 


Product 


40200000 


Product 


1086048000 


Product 


639043380000 



4750 product 47500 475000 

From the above principle and illustration we derive the 
following 

Rule. Place the significant figures of the mtdtiplier under 
the significant figures of the midtiplicand, then, omitting the 
ciphers, multiply the significant figures of the multiplicand 
by the dgnificant figures of the multiplier , a?id antiex as many 
ethers to the product as were omitted in both factors. 

«3. Multiply 425 by 30. 

84. Multiply 75600 by 40. 

85. Multiply 804000 by 50. 

86. Multiply 905040 by 1200. 

87. Multiply 9045200 by 70650. 

88. Multiply 50750000 by 75000. Product 3806250000000 

89. A fanner purchased 20 cows at 25 dollars each, what 
did the 20 cows cost ? 

90. What is the value of a farm containing 200 acres, at 
30 dollars an acre ? 

91. .What will 750 shares of railroad stock amount to, at 
500 dollars a share ? 

92. If a passenger train of raibroad cars travel 20 miles 
an hour, how many miles will it travel in 50 hours ? 

93. There are 320 rods in one mile ; what number of rods 
are there in 200 miles ? 

94. What would be the cost of a railroad 250 miles in 
length, at 30,000 dollars a mile ? 

95. What is the capital stock of Boston and Lowell Rail- 
road, there being 3600 shares, at 500 dollars a share ? 

96. What is the capital stock of Merchants' Bank, in 
Boston, consisting of 30000 shares of 100 dollars each ? 



MULTIPLICATrON OF SDHPLE NtTKBERS. 3S 

Art* 341* When the multiplier is equal to the product 
of any two numbers, each of which does not exceed 12, it is 
often more convenient to multiply by the factors of the mul- 
tiplier. 

Illustration. If a yard of cloth be worth 17 cents, what 
are 15 yards worth ? 

In this question, the multiplier 15, is equal to the product 
of the factors 3 and 5. Multiplying 17 cents, the value of 
one yard, by 3, the product is 51 cents, the value of 3 yards. 
Then multiplying 51 cents by 5, the product is 255 cents, or 
2 dollars and 55 cents, the value of 15 yards. 

From the preceding illustration we obtain the following 

Rule. Find any two numbers whose product is equal to the 
multiplier. Multiply the multiplicand by one of these mwm" 
IfcrSf then multiply the product by the other ; the last product 
is the total product required, 

97. Multiply 1615 by 21. Product 33915 

98. Multiply 2765 by 24. Product 66360 

99. Multiply 3864 by 28. Product 108192 

100. Multiply 4927 by 30. Product 177372 

101. Multiply 5325 by 45. Product 239625 

102. Multiply 32435 by 64. Product 2075840 

103. Multiply 41732 by 72. Product 3004704 

104. Multiply 56217 by 84. Product 4722228 

105. Multiply 64541 by 108. Product 6970428 

106. Multiply 75644 by 144. Product 10892736 

107. What will 120 yards of cloth com« to, at 6 dollars a 
yard? 

108. What is the value of 132 acres of land, at 34 dollars 
an acre ? 

109. If 1 acre of land produce 36 bushels of com, what 
number of bushels will 18 acres produce ? 

110. If an acre of land produce 225 bushels of potatoes, 
what number of bushels will 25 acres produce ? 

111. If a ship sails uniformly 175 miles each day» what 
number of miles will she sail in 27 days ? 

112. A man purchased a wood lot containing 33 acres, at 
35 dollars an acre ; what did it cost him ? 

113. If a bale of sheeting contains 32 pieces, and each 
piece measures 36 yards, what number of yards does the bale 
contain ? 

114. A merchant purchased 42 pieces of broadcloth, each 
piece containing 38 yards; what number of yards did he 
purchase? 
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DIVISION OF SIMPLE NUMBERS. 

Art. 3S« Division is the method of finding the number 
of times, or part of a time, one number is contained in 
another. By division, we can also find any required part 
of any given number. 

The terms used in division, are the dividend, divisor, quo- 
tient, and remainder. 

The dividend is the number to be divided. The divisor 
is the number to divide by, and it indicates what part of the 
dividend is required by the question. The quotient is the 
number found by the operation, and it expresses the number 
of times, or part of a time, the divisor is contained in the 
dividend; — it also expresses the number of units, or part of 
a unit, in that part of the dividend required by the question. 
The remainder, if any, is that part of the dividend which 
remains after the operation has been performed, and is 
always less than the divisor ; consequently, it will contain 
the divisor only a part of a time, which may be expressed 
by writing the remainder over a short line, and the divisor 
under it, at the right of the quotient figures already obtained. 
This part is called a fraction. 

Illustration. How many times is 5 contained in 20? 
We know that 4 times 5 are 20 ; hence, it is plain that 5 is 
contained 4 times in 20. In this question, 20 is the divi- 
dend, 6 is the divisor, and it indicates the part of the divi- 
dend required, viz., 1 fifth. The quotient, 4, is the number 
of times the divisor is contained in the dividend ; and it is 
also the number of units in 1 fiflh of the dividend. 

What is 1 fifth of 32 ? 1 fifth of 30 is 6. 1 fifth of the 
remainder 2, is 2 fifths of 1. Then 1 fifth of 32 is 6f . 

A short horizontal line between two points, indicates that 
the number before it is to be divided by the number after it ; 
thus, 30-4-6=6. 



I. How many peaches, at 2 
cents each, can you buy with 4 
cents? 

3. 4 are how many times 2 ? 

5. 1 half of 4 is how many ? 

7. How many yards of cloth, at 
4 dollars a yard, can you buy with 
12 dollars? 

9. 12 are how many times 4 ? 

II. 1 fourth of 12 is how many? 



2. How many oranges, at 3 
cents each, can you buy with 6 
cents ? 

4. 6 are how many times 3 ? 

6. 1 third of 6 is how many? 

8. In 1 gallon there are 4 
quarts; how many gallons are 
there in 20 quarts? 

10. 20 are how many times 4 ? 

12. 1 fifUiof20ishowmany? 
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Art. 26* 13. If 4 oranges cost 
24 cents, what will 1 orange 
cost ? What will 2 oranges cost ? 

If 4 oranges cost 24 cents, 1 
orange will cost 1 fourth of 24 
cents, or 6 cents. 2 oranges 
will cost 2 times 6 cents, or 12 
cents. 

15. If 6 pieces of tape are 
worth 48 cents, what is 1 piece 
worth? What are 9 pieces worth ? 
What are 10 pieces worth ? 

17. If 2 pounds of cheese cost 
18 cents, what will 5 pounds cost ? 

19. If 18 is 2 fifths of some 
number, what is 5 fifths, or the 
whole of the number? 

21. If 6 pounds of beef cost 72 
cents, what will 10 pounds cost ? 

23. If 72 is 6 tenths of some 
number, what is 10 tenths, or the 
whole of the number? 

25. If 8 yards of flannel cost 96 
cents, what will 10 yards cost? 
What will 12 yards cost? 

27. If 96 is 8 tenths of some 
number, what is 10 tenths, or the 
whole of the number? 

29. If 2 pounds of butter are 
worth 40 cents, what are 6 pounds 
worth? 

31. If 6 yards of linen axe worth 
120 cents, what are 2 yards worth? 

33. If 4 horses are worth 320 
dollars, what are 8 horses worth ? 
What are 10 horses worth ? 

35. If 8 yoke of oxen are worth 
C40 dollars, what are 5 yoke 
worth? 

37. What is 1 third of 60 ? of 
90? of 120? of 150? 

39. What is 1 fifth of 90 ? of 
100? of 110? of 120? 

41. What is 1 seventh of 140? 
of 210? of 280? of 350? 

43. What is 1 ninth of 180? 
of 270? of 360? of 540? 

45. What is 1 eleventh of 330 ? 
of 440? of 550? of 660? 



14. If 5 yards of ribbon cost 40 
cents, how many cents will 1 yaid 
cost? How many cents will 6 
yards cost? 

If 5 yards cost 40 cents, 1 yard 
will cost 1 fifth of 40 cents, or 8 
cents. 6 yards will cost 6 times 
8 cents, or 48 cents. 

16. If 7 pounds of sugar are 
worth 56 cents, what is 1 pound 
of it worth? What is the value 
of 10 pounds? 

18. If 5 yards of cloth are worth 
50 cents, what are 8 yards worth ? 

20. If 50 is 5 eighths of some 
number, what is 8 eighths, or the 
whole of the number ? 

22. If 7 yards of cloth cost 77 
cents, what will 11 yards cost? 

24. If 77 is 7 elevenths of some 
number, what is 11 elevenths, or 
the whole of the number? 

26. If 9 barrels of Hour are 
worth 63 dollars, what are 12 bar- 
rels worth? 

28. If 63 is 9 twelfths of some 
number, what is 12 twelfths, or 
the whole of the number ? 

30. If 3 acres of land are 
worth 90 dollars, what are 8 acres 
worth ? 

32. If 8 cows are worth 240 
dollars, what are 3 of them worth? 

34. If a railroad train travel 240 
miles in 12 hours, how many miles 
will it travel in 5 hours ? 

36. How many miles will it 
travel in 20 hours ? How many 
in 30 hours ? 

38. What is 1 fourth of 60? of 
80? of 100? of 120? 

40. What is 1 sixth of 90? of 
120? of 180? of 240? 

42. What is 1 eighth of 160! 
of240? of 320? of 400? 

44. What is 1 tenth of 200? 
of 250? of 300? of 350? 

46. What is 1 twelfth of 240? 
of360? of 480? of 600? 
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Art* 27* In the preceding article, we ham ffropased only such 
questions as required u$ to fttM the nun^ter of times a greater number 
contained a kss, or to find one or more of the eqym parts of any 
given nufid)er. In this article, toe shall propose questions which will 
require us to find what part of one time a less number contains a 
greater; also, to find any required peart of less numbers. 



47. If I can buy an orange with 

3 cents, what part of an orange 
can I buy with 1 cent 1 

As I can buy a whole orange 
with 2 cents, and 1 cent being 
1 half of 2 cents, I can buy 1 half 
of an CHrange wiUi 1 cent. 

49. W^t part of one time is 2 
contained in 1? 

51. If a 3rard of cloth is worth 

4 dollars, what part of a yard can 
be purchased with 1 dollar? what 
part, with 2 dollars? what part, 
with 3 dollars? 

53. What part of one time is 
4 contained in 1 ? what part, in 2 ? 
what part, in 3 ? 

55. When wheat is worth 6 
shillings a bushel, what part of a 
bushel can you purchase with 1 
shilling? what part, with 2 shil- 
lings? what part, with 3 shil- 
lings? what part, with 4 shillings? 
what part, with 5 shillings ? 

57. What part of one time is 6 
contained in 1 ? what part, in 2 ? 
what part, in 3 ? what part, in 4 ? 
what part, in 5 ? 

59. When coal is selling at 8 
dollars a ton, what part of a ton 
can you buy with 1 dollar? what 
part, with 2 dollars? what part, 
with 3 dollars? what part, with 4 
dollars? what part, with 5 dol- 
lars? what part, with 6 dollars? 
what part, with 7 dollars? 

61. What is 1 eighthof 1? what 
is 1 eighth of 2 ? what is 1 eighth 
of 3 ? what is 1 eighth of 4 ? what 
is 1 eighth of 5 ? what is 1 eighth 
of 6? what is 1 eighth of 7? 



48. If a yard of tape is worth 
3 cents, what part of a yard can 
you buy with 1 cent? what part, 
with 2 cents? 

50. What part of one time is 3 
contained in 1 ? what part, in 2 ? 

52. When flour is worth 5 dol- 
lars a barrel, what part of a barrel 
can you buy with 1 dollar? what 
part, with 2 dollars? what part, 
with 3 dollars? what part, with 4 
dollars? 

54. What part of one time is 5 
contained in 1 ? what part, in 2 ? 
what part, in 3 ? what part, in 4 ? 

56. When wood is worth 7 dol- 
lars a cord, what part of a cord 
can be purchased with 1 dollar? 
what part, with 2 dollars? what 
part, with 3 dollars? what part, 
with 4 dollars? what part, with 5, 
dollars ? what pact, with 6 dollars ? 

58. What is 1 seventh of 1 ? 
what is 1 seventh of 2? what is 1 
seventh of 3 ? what is 1 seventh 
of 4? what is 1 seventh of 5? 
what is 1 seventh of 6 ? 

60. When sugar is worth 9 dol- 
lars a hundred, what part of a hun- 
dred can you buy with 1 dollar? 
what part, with 2 dollars? what 
part, with 3 dollars? what part, 
with 4 dollars ? what part, with 5 
dollars? what part, with 6 dollars? 
what part, with 7 dollars? what 
part, with 8 dollars ? 

62. What is 1 ninth of 1 ? what 
is 1 ninth of 2 ? what is 1 ninth 
of 3 ? what is 1 ninth of 4 ? what 
is 1 ninth of 5? what \a 1 ninth of 
6? what is 1 ninth of 7? what is 
1 ninth of 8? 
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Art* 28« This article contains questions, which require us to find 
tlht number of times and parts of a time that a greater number contains 
a less. 



63, If an orange is worth 3 
cents, how many oranges can you 
buy with 5 cents? 

As many times as 2 cents is 
contained in 5 cents, so many or- 
anges you can buy. 5 cents are 
2 and 1 half times 2 cents ; there- 
fore you can buy 2 and 1 half 
oranges with 5 cents. 

65. What is 1 half of 5? of 7? 
of 9? of 11? 

67. In 1 penny there are 4 
farthings. How many pence are 
there in 13 farthings? how many, 
in 19 farthings? how naany, in 27 
farthings ? how many, in 31 far- 
things ? 

69. What is 1 fourth of 29? 
of 34? of 43? 

71. In 1 dollar there are 6 shil- 
lings. What number of dollars 
are there in 27 shillings? what 
number, in 35 shillings? what 
number, in 45 shillings? what 
number, in 50 shillings ? 

73. What is 1 sixth of 59? of 
63? of 70? 

75. What number of pounds of 
raisins, at 8 cents a pound, can 
you purchase with 65 cents ? what 
number, with 75 cents? what num- 
ber, widi 95 cents? 

77. What is 1 eighth of 74 ? of 
84? of 94? 

79. When beef is worth 10 
cents a pound, what number of 
pounds can you buy with 75 
cents? what number, with 88 
cents? what number, with 99 
cents? 

81. What is 1 tenth of 104? 
of 115? of 125? 

83. What is 1 third of 20? of 
40? of 50? of 70? of80? 

85. What is 1 seventh of 30? 
ofSO? of70? of90? of 110? 

4* 



64. In 1 yard there are 3 feet. 
How many yards are there in 11 
feet? 

As 3 feet are equal to 1 yard, 
there must be 1 third as many 
yards as there are feet. 1 third 
of 1 1 is 3 and 2 thirds ; therefore 
there are 3 and 2 thirds yards in 
11 feet. 

66. What is 1 thhrd of 13? of 
17? of 19? 

68. How many skeins of silk 
can you purchase with 37 cents, 
at 5 cents a skein? how many, 
with 48 cents? how many, with 
54 cents? how many, with 09 
cents? 

70. What is 1 fifth of 63? of 
57? of 63? 

72. In 1 week there are 7 
days. What number of weeks 
are there in 37 days? what num- 
ber, in 45 days? what number, in 

48 days? what number, in 54 
t 



74. What is 1 seventh of 47? 
of 54? of 65? 

76. What number of yards of 
ribbon, at 9 cents a yard, can you 
buy with 65 cents? what number, 
with 75 cents? what number, with 
85 cents? 

78. What is 1 ninth of 84? of 
94? of 100? 

80. When poultry is selling at 
12 cents a pound, what number 
of pounds can you purchase with 
100 cents? what nimiber, with 
125 cents? what number, with 136 
cents? 

82. What is 1 twelfth of 117? 
of 127? of 137? 

84. What is 1 fourth of 30? 
of 50? of 70? of 90? of 110? 

86. What is 1 sixth of 20? of 
40? of 60? of 70? ofSO? 
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Art* S9« How many times is 9 contained in 676 ? 

As we cannot easily find an answer to this question 
mentally, we write down the dividend and draw a curve line 
on each side of it, and then write the divisor at the left of 
the dividend. 

rf . . We first resolve the dividend, 675, into 67 tens 
ill ll ^^^ ^ units. We next find the numher of times 
9)675(75 that the divisor, 9, is contained in 67 tens, which 
63 is 7 (tens) times ; we write the 7 (tens) at the 

~^ right of the dividend and multiply the divisor 

^ by the 7, (tens,) the product is 63 tens, which we 

write under the 67 tens ; we then subtract 63 

tens from 67 tens, the remainder is 4 tens. We 
then place the 5 units of the dividend at the right of 
the remainder, and we have the number 45. The divisor, 
9, is contained 5 times in 45; we write the 5 units at 
the right of the 7 tens in the quotient, and multiply the 
divisor by the 5 units, the product is 45, which we write 
under the partial dividend, 45. There being no remainder, 
the operation is completed, and we have found that 9 is con- 
tained 75 times in 675. 

88. If 10624 dollars be equally divided among 15 men, 
what number of dollars will each man receive ? 

We first write down the dividend, and then write the 
divisor at its left as before. The two highest orders of 
figures in the dividend, 10, (thousand,) being less than the 
divisor, 15, we resolve the dividend into 106 hundred, 2 
tens, and 4 units. 



Diviaor. Dtrideacl. Q,uotient. 

15)10624(708AAn8. 
*105 


Meth 

708 
15 

3540 

708 

10620 
4 


od of proof. 

4 
15 


124 

*120 

*4 remainder. 

10624 nroof hv ndf1it.inn. 


15)60(4 
60 



10624 

We now perceive that the divisor, 15, is contained in 106 
(hundred) 7 (hundred) times ; we write 7 (hundred) in the 
quotient, and multiply the divisor by it, the product is 105 
hundred, which we write under 106 hundred ; we then sub- 
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tract and the remainder is 1 hundred ; we then place the 2 
tens of the dividend at the right of the remainder and the 
number is 12 tens, which being less than the divisor, we 
write a cipher in the place of tens in the quotient, and then 
place the 4 units of the dividend at the right of the 12 tens, 
and the number is 124 ; we find that 15 is contained in 124, 
8 times ; we write 8 in the quotient, and multiply the divisor 
by it, the product is 120, which we subtract from 124, and the 
remainder is 4. This remainder, 4, will contain 15, 4 fif- 
teenths of 1 time, which we write in a fractional form at the 
right of the quotient figures before found, and we have the 
complete quotient, 708^, which is the number of dollars that 
each man will receive. 

Method of Pkoof. We first multiply 4 fifteenths by the 
divisor, 15, the product is 60 fifteenths ; we then divide 60 
fifteenths by 15, the number of fifteenths which are equal to 
a unit ; the quotient is 4 units, which is the product of 4 fif- 
teenths multiplied by 15. We then multiply 708 by 15, the 
product is 10620. We then add the 4 units to 10620, and the 
sum is 10624, which is the total product of the quotient mul- 
tiplied by the divisor. This product being equal to the 
dividend, proves that the operation has been performed cor- 
rectly. 

As the operation of division may be proved by multiplying 
the divisor by the quotient, and this is always done during 
the operation, we have only to add the several products in 
the order they are placed, the sum of these products will be 
equal to the dividend if the operation has been rightly per- 
formed. When there is a remainder, it must be added with 
• the several products. The stars indicate the numbers to be 
added. 

From the preceding questions and illustrations we derive 
the following general rule for division. 

Rule. Write doitm the dividend, drato a curve line on 
each side of it, and tarite the divisor at its left. 

Take so many of the highest orders of figures of the divi' 
dend as loUl contain the divisor, find the number of times the 
divisor is contained in them, vrrite a figure expressing the 
nujnber at the right of the dividend, then multiply the divisor 
by this qtwtient figure, and vrrite the product under those 
figures of the dividend taken. 

Subtract this product from those figures, and pUice the 
next undivided figure of the dividend aJL thjt right of t^ 
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rerruiinder ; then divide these orders of figures as before^ and 
thus proceed until all the figures of the dividend are divided. 

If there be a final remainder, write it over a short line at 
the right of the qv^otient figures already found, and place the 
divisor under it; this frajction tvill express what part of a 
time the remainder contains the divisor, and completes the 
quotient. 

Whenever a figure of the dividend has been annexed to the 
remainder, if this partial dividend is less than the divisor, 
write a cipher in the quotient, and annex another figure. 

Whenever the product of the divisor by any quotient figure 
is greater than the partial dividend, the quotient figure is too 
great, and must be made less. 

Whenever a remainder is equal to or greater than the 
divisor, the quotient figure is too small, and must be made 
greater. 

89. Divide 4056 by 13. Quotient, 312. 

90. Divide 5475 by 15. Quotient, 365. 

91. Divide 6548 by 17. Quotient, 385^. 
^2. Divide 7649 by 19. Quotient, 4024|. 

93. Divide 8757 by 21. Quotient, 417. 

94. What is 1 twenty-fourth of 17472 ? Ans. 728. 

95. "What is 1 twenty-seventh of 62100 ? Ans. 2300. 

96. What is 1 thirty-fifth of 75435? Ans. 2155|f . 

97. Divide 84625 by 47. Quotient, 1800f f 

98. Divide 96108 by 59. Quotient, 1628|f . 

99. Divide 112648 by 64. Quotient, 1760^y. 

100. What is 1 seventy-fifth of 215419 ? Ans. 2872||. 

101. What is 1 eighty-ninth of 417645? Ans. 4692f|. 

102. What is 1 ninety-sixth of 444372 ? Ans. 4628f|. 

103. Divide 557642 by 142. Quotient, 3927 j^. 

104. Divide 641144 by 276. Quotient, 2322f|f . 

105. Divide 864325 by 394. Quotient, 2193|f| . 

106. How many times is 912 contained in 1893312 ? 

Ans. 2076. 

107. How many times is 2076 contained in 3786624 ? 

Ans. 1824. 

108. How many times is 6474 contained in 47254149 ? 

Ans. 7299^\. 

109. How many times is 8465 contained in 761858465 ? 

Ans. 90001. 

110. What number of times is 912314 contained in 
280208122081 ? Ans. ^^^^^^^H^* 
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111. A man purchased a farm containing 275 acres for 
6875 dollars ; how many dollars did he pay for each acre ? 

112. If a man*s income be 5110 dollars a year,, what is 
that a day, allowing the year to contain 365 days ? 

113. There are 144 square inches in 1 square foot; how 
many square feet are there in 10800 square inches? 

114. In 1 acre there are 160 square rods ; how many 
acres are there in 28000 square rods ? 

115. There are 320 rods in 1 mile; how many miles are 
there in 320640 rods ? 

116. In 1 cubic foot there are 1728 cubic inches; how 
many cubic feet are there in 2985984 cubic inches ? 

117. The distance from Boston to Liverpool is about 3000 
miles ; in how many days will a steamship sail from Boston 
to Liverpool, if she sail 225 miles each day? 

118. The circumference of the earth is about 25000 
miles ; if a railroad car travel at the rate of 480 miles a day, 
in how many days would it travel round the earth ? 

Art« S0» When the divisor does not exceed 12, the opera- 
tion may be shortened by performing the operation mentally^ 
and urriting only the quotient. 

Illustration. If 109025 acres of land be equally divided 
among 12 men, what number of acres will each man have ?. 

The two highest orders of figures 

12)109025 being less than the divisor, we take 
the three highest, 109, (thousand,) 

Ans. 90853«^ acres, and find that 12 is contained in 109 

(thousand) 9 (thousand) times; we 
write the 9 under the order of thousands in the dividend, 
and, mentally, multiply the divisor by it, the product is 108, 
(thousand,) which we subtract from 109, (thousand,) the 
remainder is 1, (thousand ;) this remainder and next figure of 
the dividend annexed, 10, (hundred,) being less than the 
divisor, we write a cipher in the place of hundreds in the 
quotient ; we then find that the divisor is contained in the 
remainder and two next figures of the dividend annexed, 
102, (tens,) 8 times ; we write 8 in the quotient in the place 
of tens, and multiply the divisor by it ; the product is 96, 
(tens,) which we subtract from 102, (tens,) the remainder is 
6, (tens ;) we then find that the divisor is contained in this 
remainder and last figure of the dividend annexed, 65, 5 
times ; we write 5 in the quotient in the place of units, we 
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then multiply the divisor by it, and the product is 60, 
which we subtract from 65, the remainder is 5; this 
remainder will contain the divisor 5 twelfths of 1 time, 
which we place at the right of the quotient figures before 
found, and the complete quotient is QOSSy*^, the number of 
acres which each man will have. 

From the preceding illustration, we derive the following 
rule for division, when the divisor does not exceed 12 : 

Rule. Write down the dividend^ draw a curve line at its 
left, and a horizorUol line under it, then write the divisor at 
the left of the dividefid. 

Find the number of times the divisor is contained in so 
many of the highest orders of figures of the dividend as will 
contain it, write the quotient figure U7ider the number divided, 
then, mentally, multiply the divisor by this quotient figure 
and subtract the product from the number divided; then find 
the number of times the divisor is contained in the remainder 
and next figure of the dividend, or in the next figure of the 
dividend only, when there is no remainder, write the quotient 
figure underneath, multiply and subtract as before directed ; 
proceed in the same mminer until all the figures of the divi' 
dend are divided. 

If the remainder and next figure of the dividend, or next 
figure of the dividend only, when there is no remainder, be 
less than the divisor, write a cipher in the quotient, and then 
find the number of times the divisor is contained in the 
remainder and two next figures of the dividend, 

119. Divide 235464 by 2. Quotient, 117732. 

120. Divide 347675 by 3. Quotient, 1 1589 If . 

121. Divide 235464 by 4. Quotient, 58866. 

122. Divide 347675 by 5. Quotient, 69535. 

123. Divide 456148 by 6. Quotient, 76024|. 

124. Divide 514763 by 7. Quotient, 73537f . 

125. Divide 456148 by 8. Quotient, 570181. 

126. Divide 749999 by 9. Quotient, S3333|. 

127. Divide 645448 by 10. Quotient, 64544^^. 

128. Divide 614763 by 11. Quotient, 46796/1-. 

129. Divide 749995 by 12. Quotient, 62499,-^. 

130. If 11 acres of land be worth 1210 dollars, what is 1 
acre worth ? 

131. The salary of the president of the United States ij? 
25000 dollars a year ; what is his salary for 1 month ? 
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Art* 31* When the divisor is equal to the product of 

any two numhers^ or f actor s, each of which does not exceed 
12. 

132. If 15 acres of land are worth 300 dollars, how many 
dollars is 1 acre worth ? 

( 3)300 dollars, value of 15 acres. 

3X5=15] 

( 5)100 dollars, value of 5 acres. 

20 dollars, value of 1 acre. 

The factors of 15 are 3 and 5. Dividing 300 dollars by 
3, the quotient is 100 dollars, the value of 1 third of 15 
acres, or 5 acres ; dividing 100 dollars by 5, the quotient is 
20 dollars, the value of 1 acre. 

In dividing by the factors of the divisor, remainders fre- 
quently occur, and the quotient or answer being incomplete 
without them, we shall explain the method of findin&r the 
true remainder. ^ 

What will be the quotient of 395 divided by 16 ? 

( 4)395 
4X4=16. < 

( 4)98-3 

24 -2x4=8 + 3 =11, total remainder. 

Ans. 24f|. 

We may observe that every unit in the first quotient may 
be considered as containing 4 of the units of the given 
dividend, consequently, every unit which remains after 
dividing this quotient will contain the same number of units ; 
therefore, the last remainder must be multiplied by the first 
divisor, 4, to find the number of units it contains of the given 
dividend. The units in the first remainder being of the 
same kind as the units of the dividend, must be added to the 
product, the sum will be the total remainder. 

From the preceding illustration we derive the following 
rule: 

Rule. FiTid ttoo numbers whose product is equal to the 
divisor. Divide the given divide7id by one of these numbers, 
then divide the quotient by the other, the last quotient will be 
the answer or quotient required. 

To find the total remainder, multiply the last remaitider by 
the first divisor, add the first remainder to the product, their 
sum will be the total remainder. 
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The tanUi in the first remainder being of the same hind as 
the units of the dividend^ it is plain that the first remainder 
must be the total remainder, when there is no other remain- 
der. 

It is evident that the last remainder mtist be multiplied by 
the first divisor, to find the number of units it contains of tine 
same land ax those of the dividend; therefore, the product 
mtist be the total remainder, when there is no first remainder, 

133. Divide 2304 by 16. Quotient, 144. 

134. Divide 4728 by 28. Quotient, 168§|. 

135. Divide 6435 by 35. -Quotient, 155|§. 

136. Divide 6444 by 48. Quotient, 134||. 

137. Divide 7128 by 54. Quotient, 132. 

138. Divide 8548 by 64. Quotient, 133f J. 

139. Divide 9672 by 72. Quotient, '13411. 

140. Divide 9684 by 84. Quotient, 117f J. 

141. If 108 yards of broadcloth be worth 540 dollars, how 
many dollars is 1 yard worth ?. 

1&. If a farm containing 132 acres be worth 5280 dol- 
lars, what is the value of 1 acre ? 

Art. 33. To divide by 10, 100, 1000, or a unit with 
any mtmber of ciphers annexed. 

By the rule or law of notation, the same figure expresses 
a number 10, 100, &c., times greater or less, according to its 
distance from the place of units. By cutting off figures from 
the right, the place of units is removed towards the left; con- 
sequently, cutting off the right hand figure of a number 
divides it by 10; cutting off the two right hand figures, 
divides it by 100, &c. Hence the following 

Rule. Cut off so many of the right hand figures of the 
dividend as there are ciphers in the divisor, the other figures 
of the dividend rmJl be the quotient, and the figures cut off 
will be the remainder. 

143. Divide 4347 by 10. Quotient, 434^. 

144. Divide 74563 by 100. Quotient, 745^^. 

145. Divide 195617 by 1000. Quotient, I95^yjjr. 

146. A prize of 15500 dollars is owned equally by 100 
nien ; what is each man's share ? 

147. Suppose 125000 acres of land are to be divided 
equally among 1000 soldiers; what number of acres will 
^^ch soldier receive ? 
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Art. 33* To divide by a fmmher whose right hand 
figures are ciphers. 

Let it be required to divide 94674 by 6500. 

ac\(\r\\c\Aa\fiAf\A'x(i-T± The factoTs of 6500 are 100 
65|00)946|74(14M** ^„d gS. We first divide the 

dividend by 100, by cutting off 

296 the two right hand figures, the 

260 quotient is 946, and the remain- 

der 74. We then divide the 

3674, total rem. quotient, 946, by 65, the quotient 

is 14, and the remainder 36. To 
find the total remainder, we multiply the last remainder, 36, by 
the first divisor, 100, and then add the first remainder, 74, to 
the product, their sum is 3674, the total remainder. If we 
annex the first remainder, or figures cut ofi!*, to the last 
remainder, we shall obtain the same total remainder. 

From the above illustration we derive the following rule ; 

EuLE. Separate the divisor into factors by cutting off 
the ciphers. Then cut off an equal number of figures from, 
the right of the dividend. Divide the remaining figures 
of the dividend by the re$naining figures of the dicisor ; 
lastly^ annex the figures cut off from the dividend to the 
remainder y this number unU be the total remainder. If there 
be no last remainder, the first remainder, or figures cut off 
from the dividend, will be the total remainder. 

148. Divide 15420 by 20, 30, 40, 50, 60, 70, 80, and 90. 
Quotients, 771, 514, 385f , 308J, 257, 220f , 192f , 171^. 

149. Divide 125432 by 110, 120, 130, 140, 150, 160, and 
190. Quotients, 1140Ta^, 1045^^^, 964f^, 

895if#, 836^^, 786^2;?^, 660^^5^. 

150. What will be the quotient of 750000 divided by 
7500? 

151. How many times is 125000 contained in 75000000 ? 

152. If 4750 pounds of beef be equally divided among 
950 soldiers, what number of pounds would each soldier 
have? 

153. Suppose that prize-money to the amount of 16250 
dollars is to be equally distributed among 650 sailors ; what 
number of dollars will each sailor receive ? 

5 



50 PRACTICAL QUESTIONS. 

PRACTICAIi ^tUBSTIOKS IN M VliT IP li IC A- 

TION AND DIVISION. 

Art. S4» 1. A gentleman gave 120 dollars for a 
horse, which was 4 ninths of what he gave for a chaise ; 
what did he give for the chaise ? 

2. What is 9 times 1 fourth of 120 ? 

3. What is 1 fourth of 9 times 120 ? 

4. If a train of railroad cars run 200 miles in 8 hours, 
what number of miles will it run in 15 hours ? 

5. What is 15 times 1 eighth of 200 ? 

6. What is 1 eighth of 15 times 200 f 

7. If 40 tons of hay will keep 30 cows throughout the 
winter, what number of tons will be sufficient to keep 45 
cows the same time ? 

8. What is 45 times 1 thirtieth of 40 ? 

9. What is 1 forty-fifth of 30 times 40 ? 

10. When flour is worth 6 dollars a barrel, what number 
of barrels will pay for 120 acres of land which is worth 30 
dollars on acre ? 

11. What is 1 sixth of 120 times 30 ? 

12. What is 120 times 1 sixth of 30 ? 

13. A bookseller exchanged 75 arithmetics, which were 
worth 42 cents each, for 90 grammars; what was the value 
of each grammar ? 

14. What is 1 ninetieth of 75 times 42 ? 

15. What is 1 seventy-fifth of 90 times 35? 

16. If 30 men can perform a piece of work in 25 days, 
what number of men will be required to perform the same 
work in 15 days ? 

17. What is 1 fifteenth of 25 times 30 ? 

18. What is 1 twenty-fifth of 15 times 50 ? 

19. A merchant sold 12 yards of silk, at 90 cents a yard, 
and received payment in potatoes, at 40 cents a bushel. What 
number of bushels did he receive ? 

20. What is 1 fortieth of 12 times 90 ? 

21. What is 1 twelfth of 40 times 27 ? 

22. If 25 men can build a bridge in 90 days, what num- 
ber of men would be required to build the same in 30 days ? 

23. What is 1 thirtieth of 90 times 25 ? 

24. What is 1 ninetieth of 30 times 75 ? 

25. If 24 men can build 720 rods of wall in 10 days, how 
many rods can 40 men build in the same number of days ? 

26. What is 40 times 1 twenty-fourth of 720 ? 

27. What is 1 fortieth of 24 times 1200 ? 
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FEDERAL MONEY. 

Art* 3S« Money is a measure of the value of things. 
Federal Money is the national currency of the United States. 
Every system of national currency has its integer, or unit 
of measure. In the United States, the integer, or unit of 
measure, is the dollar. 

The denominations of Federal Money are the eagle, the 
dollar, the dime, the cent, and the mill. 

The gold coins are the eagle, the half-eagle, and the 
quarter-eagle. The silver coins are the dollar, the half- 
dollar, the quarter-dollar, the dime, and the half-dime. The 
copper coins are the cent, and the half-cent. The mill is 
imaginary, there heing no coin of a less value than the half- 
cent. 

The denominations of Federal Money increase in a ten- 
fold proportion, like simple numbers, as is shown in the 
following table : 



1 eagle = 10 dollars. $. 

1 dollar = 10 dimes, d. 

1 dime = 10 cents, c. 

1 cent = 10 mills. m. 



1 dollar = -^ of 1 eagle. 
1 dime = -j^y of 1 dollar. 
1 cent = -j^y of 1 dime. 
1 mill = -j^y of 1 cent. 



XOTATIOX AXD NU MBR AT lOX OF FJBD£&AI« 

MOX£Y. 

Art. 36* Dollars being integers or whole numbers, we 
separate them from cents by a point ; — all the figures at the 
left of the point express dollars ; the first two figures at the 
right of the point express cents ; the third, mills ; and the 
fourth, tenths of a mill. Thus: $25.7525 are read, twenty- 
five dollars, seventy-five cents, two mills, and five tenths. 

To express any sum of Federal Money by figures, we first 
write the number of dollars, and place a point at the right ; 
we then write the number of cents and mills at the right of 
the point. When the number of cents is less than ten, we 
write a cipher in the place of tens of cents. 

Fifty-five dollars, twenty-five cents, and five mills, are 
written thus : $55,255. Twenty-five dollars and nine cents 
are written thus : $25.09. Fifteen dollars and five mills are 
written thus : $15,005. 

Halves and fourths of a cent are sometimes used instead 
of mills and tenths of a mill. 
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REDVCTION OF FKBERAIi MONBT. 

Art* 37* Reduction of Federal Money is changing it 
from one denomination to another of equal value. 

Since 1 dollar is equal to 100 cents, any number of dollars 
must be equal to 100 times as many cents as there are dollars. 

As 1 dollar is equal to 1000 mills, any number of dollars 
must be equal to 1000 times as many mills as there are 
dollars. 

Since 100 cents are equal to 1 dollar, any number of 
cents must be equal to the hundredth part as many dollars 
as there are cents. 

As 1000 mills are equal to 1 dollar, any number of mills 
must be equal to the thousandth part as many dollars as 
there are mills. 

Hence we have the following rules : 



TO REDUCE DOLLARS TO CENTS. 

Rule. Multiply the number of 
dollars by 100, by annexing two 
ciphers to the given number. The 
product will be cents, 

1. Reduce 25 dollars to cents. 

S. What number of cents are 
there in 75 dollars ? What num- 
ber, in 145 dollars ? 

TO REDUCE DOLLARS TO MILLS. 

Rule. Multiply the number of 
dollars by 1000, by annexing three 
ciphers to the given number. The 
product unll be mills. 

3. Reduce 45 dollaxs to mills. 

4. What number of mills are 
there in 125 dollars ? What num- 
ber, in 450 dollars ? 

TO REDUCE ANY SUM OF FEDERAL 
MONEY, CONSISTING OF SEVERAL 
DENOMINATIONS, TO THE LOW- 
EST DENOMINATION NAMED IN 
THE GIVEN SUM. 

Rule. Read the whole sum in 
the lowest denomination named, 

5. Reduce $12.24 to cents. 

6. What number of mills are 
therein $15,375? 

7. What number of mills are 
there in $75,875? 



TO CHANOE CENTS TO DOLLARS. 

Rule. Divide the number of 
cents by 100, by pointing off the 
two right handfigures of the given 
number. The quotient^ or figures 
at the left of the pointy wiU be 
dollars; the remainder, or figures 
at the right of the point, will be 
cents, 

8. Change 2500 cents to dollars. 

9. What number of dollars are 
there in 7500 cents ? 

10. What number of dollars are 
there in 1224 cents? 

TO CHANGE MILLS TO DOLLARS. 

Rule. Divide the number of 
nulls by 1000, by pointing off 
the three right hand figures of 
the given number. The quotient, 
or figures at the left of the point, 
will be dollars ; the remainder, or 
figures at the right of the point, 
will be mills, or the first two will 
be cents, and the third, mills, . 

11. Change 45000 mills to 
dollars. 

12. What number of dollars 
are there in 125000 mills? 

13. What number of dollars 
are there in 15375 mills? 



\ 



iJDPITION OP FEDB»AL MONET. 



S3 



ADDITION OF FKDBRAIi MOKEY. 



Art. 38. 1. What is the 
amount of 75 cents, 25 cents, 15 
cents, and 10 cents? 

2. Henry purchased an arith- 
metic for 50 cents, a slate for 25 
cents, and a knife for 20 cents. 
How many cents did they ail cost 
him? - 

3. A man owes A 75 dollars, 
B 50 dollars, C 25 dollars, and 
D 15 dollars. What is the whole 
amount of his debts? 



4. A merchant borrowed 135 
dollars of A, 75 dollars of B, 60 
dollars of C, and 25 dollars of D. 
What was the whole amount that 
he borrowed? 

5. A trader received 25 dollars 
50 cents of one man, 15 dollars 
25 cents of another, and 10 dollars 
25 cents of a third. What amount 
did he receive ? 

6. What is the sum of 575 
dollars 75 cents, and 25 dollan 
25 cents? 

RiTLE. Write dollars under dollars , cents under cents, and 
mills under mills; — then add as in addition of simple numr 
bers, and place a point in the amount directly under the 
separating points above. 

When parts of a cent are used instead of miUsy divide the sum of 
them by so many of such parts as are equal to one cent ; the quotient 
wiU be cents. 

7. What is the amount of 
$175,125, $347,375, $548,875, 
$601,625, and $1000.000? 

$ era. 
175.125 
347.375 
548.875 
601.625 
1000.000 



$2673.000 Ans. 



8. What is the amount of 
$215.12j|, $375.37jk, $410.62i, 
$540.87i, and $600. 15i? 

$ c. 
215.12i 
375.374 
410.62i 
540.874 
600.154 

$2142.154 Ans. 



9. What is the amount of $45.25, $75.45, $125.62, 
$264.44, $450.66, and $500.00 ? Ans. $1461.42. 

10. What is the amount of $4025.25, $5640.50, $6345.75, 
$7075.87, and $10000.00 ? Ans. $33087.37. 

11. A trader commenced business with 7500 dollars, and 
he gained 1275 dollars 50 cents each year, during three 
successive years. What was the amount of his property at 
the end of three years ? Ans. $11326.50. 

12. A merchant purchased a quantity of goods for $4750, 
paid for freight $175.50, the duties amounted to $750.75. 
What was the whole cost of the goods ? Ans. $5676.25. 

13. A gentleman owns four farms. The first is worth 
7500 dollars ; the second, 6275 dollars 75 cents ; the third, 
5000 dollars ; and the fourth, 4560 dollars 50 cents. How 
much are they all worth ? Ans. $23336.25. 

5* 
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SUBTRACTION OF FEDKRAIi MONKT. 



Art. 39. 1. Thomas had 35 
cents, and gave 10 of them to his 
brother. How many has he left? 

2. A boy, having 20 cents, gave 
8 of them for two oranges; he 
afterwards lost 4 cents. What 
number of cents has he left? 

3. A man borrowed 50 dollars ; 
he paid at one time 25 dollars; 
at another, 15 dollars. How many 
dollars remain unpaid ? 

4. A man, who owed 75 dollars, 
paid all except 15 dollars. How 
many dollars did he pay ? 



5. Charles bought a book of 
Henry, for which he agreed to 
give him one dollar. Charles, at 
one time, paid 50 cents; at an- 
other, 25 cents; at a third, 12^ 
cents. How many cents does he 
still owe Henry? 

6. A man purchased a chaise 
for 150 dollars, and paid 25 dollars 
for repairing it ; he then sold it 
for 200 dollars. What number of 
dollars did he gain by trading? 

7. What is the diff^ence be- 
tween 75 doUars, and 75 cents? 



Rule. Write dollars under dollars, cents under cents t and 
mills under miUs. Subtract as in stibtraction of simple rmm' 
bers, and place a point in the remainder directly under the 
separating points above. 



8. From $475.25 subtract 
$190.12j|. 

$ cm. 
475.250 
190.125 


9. Subtract $125,625 from 
$1000. 

$ ct«. 
1000.000 
125.625 


$285,125 Ans. 


$874,375 Ans. 



10. Subtract ten dollars and five cents from fifty dollars. 

Ans. $39.95. 

11. From one hundred dollars take seventy-five cents and 
five mills. Ans. 899.245. 

12. A man sold a horse for a hundred and fifty dollars, 
which was thirty-seven dollars and fifty cents more than the 
horse cost him. What did he give for the horse ? 

Ans. $112.50. 

13. A merchant bought a piece of cloth for $120.50, and 
sold it for $135. How much did he gain by trading ? 

Ans. $14.50. 

14. If a man's income be 2500 dollars a year, and his 
expenses 1850 dollars 75 cents, how much does his income 
exceed his expenses ? Ans. $649.25. 

15. A man purchased a farm for 5000 dollars. He paid 
at one time $1500 ; at another, 1200 dollars ; at a third, 750 
dollars 75 cents. How much did he still owe for his farm ? 

Ans. $1549.25. 



MULTIPLICATION OF FEDERAL MONEY. 
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MULTIPLICATION OF FEDERAL MONET. 



Art. 40. 1. When sugar is 
worth 8 cents a pound, what is 
the value of 7 pounds? 

2. What will SJ yards of cloth 
come to, at 12 cents a yard? 

3. What is the value of 12^ 
pounds of coffee, at 13 cents a 
pound ? 

4. What is the value of II 
pounds of beef, at 10 cents a 
pound? 

5. What will 3 fourths of a 
pound of tea come to, at 60 cents 
a poimd ? 



6. When butter is worth 20 
cents a pound, what is the value 
of 8pomids? 

7. What is the value of 7 ooxds 
of wood, at 6^ dollars a cord? 

8. If coal be worth 8 dollars a 
ton, what is the value of 10} 
tons? 

9. If a yard of silk be worth 64 
cents, what is 7 eighths of a yard 
worth? 

10. When flour is worth 5^ 
dollars a barrel, what are 15 
barrels worth ? 



Rule. Multiply the given sum or price as in multiplication 
of simple numbers. The product will be the answer in the 
lowest denomination named in the multiplicand or given sum. 

Wften there are parts of a cent in the given sum or pricey it is more 
convenient to use the number of mills in such parts. 

11. If a yard of broadcloth be 12. If a barrel of floor be worth 

$6.37^, what is the value of 76 
barrels? 



worth $5.62i, what is the value 
of 25 yards? 

• cm. 

5.625 
25 



28125 
11250 



$140,625 Ans. 



i c. m. 
6.375 
75 

31875 
44625 

$478,125 Ans. 



13. What will 15 pounds of butter cost, at 17 cents a 
pound ? Ans. $2.66. 

14. If a ream of paper be worth $3.75, what is the value 
of 35 reams ? Ans. $131.2§. 

15. What is the value of 25 pair of walking-shoes, at 
$1.62^ a pair ? Ans. $40,625. 

16. What is the value of 750 bushels of com, at 62^ cents 
a bushel ? Ans. $468.75. 

17. What is the value of a piece of linen measuring 24f 
yards, at 36 cents a yard ? Ans. $8.91. 

18. Bought a piece of silk measuring 35 j- yards, at 64 
cents a yard ; what was the whole cost ? Ans. $22.96. 

19. Sold 45 cords of wood, at $5.75 a cord; what was the 
amount of sales ? Ans. $258.75. 

20. A gentleman purchased a farm containing 325 acres, 
at $25.75 an acre ; what did the farm cost himi 
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DIVISION OF FEDERAL HONET. 



DIVISION OF FSDSRAIi MONBT. 



Alt. 41. 1 . If 9 yards of cloth 
be worth 72 cents, what is 1 yard 
worth! 

2. If 5^ yards of cloth be worth 
66 cents, what is 1 jnurd worth ? 

3. If I pay $1.10 for 11 pounds 
of beef, what is 1 pound of it 
worth? 

4. If 12^ pounds of coffee be 
worth $1.50, what is the value 
of 1 pound t 

5. If 3 fourths of a nound of 
tea be worth 45 cents, what is the 
value of 1 pound ? 



6. Purchased 8 pounds of 
butter, for which I paid $1.60; 
what is the value of 1 pound ? 

7. Purchased 7 cords of wood 
for $45.50 ; what did it cost per 
cord? 

8. Bought 10| tons of coal for 
$86 ; what did it cost per ton? 

9. If 7 eighths of a yard of silk 
be worth 56 cents, what is the 
value of 1 yard ? 

10. Paid $82.50 for 15 barrels 
of flour ; what is 1 barrel of it 
worth? 



Rule. Divide the given sum or price as in division of 
simple numbers. The quotient wtU be the anstoer in the lowest 
denomination named in the dividend or given sum. 



11. If $84.37i be equally 
divided among 15 boys, what wiU 
each boy receive? 

% c.in. % c. m. 
15 ) 84.375 ( 5.625 Ans. 
75 

"93 
90 

"37 

30 



75 
75 



12. If 64 yards of broadcloth 
be worth $392, what is the value 
of 1 yard? 

• • c. m. 
64)392(6.125 Ans. 
384 

"loo 

64 

"16O 
128 

320 
320 



13. If 15 pounds of butter be worth $2.55, what is the 
value of 1 pound ? Ans. 17 cents. 

14 Purchased 35 reams of paper for $131.25 ; what did it 
cost per ream ? Ans. $3.75. 

15. Bought 25 pair of shoes, for which I paid $40.62^; 
what did they cost per pair ? Ans. $1,625. 

16. Sold a cargo of corn, containing 750 bushels, for 
$468.75 ; what was it sold for per bushel ? Ans. $.625. 

17. If a piece of silk measuring 355- yards be worth 
$22.96, what is the value of 1 yard ? Ans. 64 cents. 

18. Bought 45 cords of wood for $258.75 ; what did it 
cost per cord ? Ans. $5.75. 

19. A gentleman purchased a farm containing 325 acres, 
for which he paid 8368.75 ; what did his farm cost him per 
acre? Ans. $25.75. 



PRACTICAL QUESTIONS IN FEDERAL MONET. 67 
PRACTICAIi CtUESSTIOVS IN FBDSRAI< MOITBT* 

Art, 4». 1. A borrowed $175 of B ; he paid (75.50 at 
one time, and $65.75 at another. How much remains 
unpaid ? 

2. A gentleman purchased a house, for which he gave his 
note for $5000 ; he has since paid $2325 at one time, and 
$1500 at another. What is the balance due on the note ? 

3. A lady purchased 15 yards of silk, at 87J cents a yard, 
and gave the shopkeeper a $20 bill in payment. How much 
is due the purchaser ? 

4. A farmer purchased 5 cows, at $25 each; 15 sheep, at 
$2,25 each ; and 2 garden hoes, at 37^ cents each. What 
was the amount of his purchase ? 

5. A gentleman gave $7325 to his son and daughter ; the 
daughter was to have 2 thirds as much as the; sion. What 
was the share of each ? 

6. Can you divide $46.50 among A, B, and C, and give 
B, $5.25 more than C, and A, $5.25 more than B, and inform 
me what number of dollars each of them will receive ? 

7. A grocer purchased 25 firkins of butter, weighing 56 
pounds each, at 17 cents a pound. What was the whole cost 
of the butter ? 

8. What is the value of 4 pieces of broadcloth, No. 1 
measuring 36 yards ; No. 2, 38 yards ; No. 3, 42 yards ; and 
No. 4, 44 yards ; at $3.87^ a yard ? 

9. A trader purchased 36 yards of broadcloth for $108, and 
sold the same at $4 a yard. Did he gain, or lose, by the 
transaction ; and how much ? 

10. A gentleman purchased an estate for $10344, and 
agreed to pay 1 half in 3 months, 1 third in 6 months, and 
the remainder in 9 months. What was the amount of each 
payment ? 

11. A farmer sold a grocer 1250 pounds of cheese, at 10 
cents a pound ; and 75 pounds of butter, at 18 cents a pound. 
He received in payment two barrels of flour, at $7.50 a barrel; 
175 pounds of sugar, at 8 cents a pound ; and the balance in 
cash. How much money did he receive ? 

12. A merchant purchased 750 barrels of flour, for which 
he paid $4875 ; he sold it, after keeping it a few days, at 
$7.25 a barrel. What was the profit on each barrel, and 
what was the whole amount of profit ? 

13. A merchant purchased 5 bales of sheeting, each bale 
containing 30 pieces, and each piece measuring 36 yards, at 17 
cents a yard. He sold 2 bales, at 17^ cents a yard ; and the 
other 3 bales, at 17 J cents a yard. What was the sum gained? 



58 BILLS OP PARCELS. 

BILLS OF PARCELS. 

Art. 43. A Bill of Parcels is a written paper, given by 
the seller of merchandise to the buyer, specifying each arti- 
cle, its quantity and price, with the amount and date of the 
transaction. 

What is the cost of each of the several articles, and what 
is the amount of each of the following bills ? 

Boston, May 15th, 1847. 
Mr. Henry Richards, 



25 lbs. Brown Sugar, 
40 lbs. Coffee, 
12 lbs. Green Tea, - 
14 lbs. Raisins, 
10 lbs. Butter, 


Bought of Silas Pierce, 

$.09 - - $ 

• .10 . 

• .75 - 
A .12 - 
« .17 - 


Received 


Amount, 9 
payment, 

Silas Pierce. 



Boston, May 25th, 1847. 
Samuel Greene, Esq. 

Bought of Phillips & Sampson, 

12 Sherwin's Algebra, - - - ® $ .75 - $ 

18 Emerson's National Spelling-Book, a^ .20 - 

6 Pierpont's National Reader, - ® .30 - 

6 Goodrich's History of the U. States, a .35 - 



$ 
Received Payment, 

Phillips & Sampson. 

Boston, June 10th, 1847. 
Thomas C. Wales, Esq. 

Bought of George Warren & Co., 
15 yds. Irish Linen, - a $ .87 - 
32 yds. Sheeting, - - A .18 - 
12 yds. Black Silk, - ® .92 - 
10 yds. Cambric, - - « .12 - 



Received payment, 

George Warren & Co. 



REDUCTION. 
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REDUCTION. 

Art* 441. Reduction is the changing of any denomina- 
tion of money, weight, or measure, from its number in one 
denomination to its number in any other denomination of 
equal value. Thus : 5 pounds, changed to shillings, are 
equgd to 100 shillings. 500 cents, changed to dollars, are 
equal to 5 dollars. 

SNGIiISM MOXKY* 

The denominations of English money are the pound, £.; 
the shilling, s.; the penny, d.; and the farthing, qr. 

TABLE. 



1 pound = 20 shillings. 
1 shilling = 12 pence. 
1 penny = 4 farthings. 

1. What number of shillings 
are there in £21 In £31 In 
£4? In £51 In £61 In £71 
In £S1 In £91 In £lOl In 
£111 In £121 

3. What number of pence are 

there in 23. 1 In 3s. 1 In 4s. ? In 

68.? In 6s.? In 7s.? In 8s.? In 

98.? In 10s.? In lis.? In 12s.? 

5. What number of farthings 
are there in 2d. ? In 3d. ? In 4d. ? 
In 5d. ? In 6d. ? In 7d. ? In 8d. ? 
In9d.? In 10.? In lid.? Inl2d.? 

7. Reduce JC62. 15s. 6d. 3qrs. 
to farthings. 

£, 8. d. qr. 
62 15 6 3. 
20 



1255 shillings. 
12 



15066 pence. 
4 



Ana. 60267 farthmgs. 



1 shilling = 2V of 1 £. 
1 penny = ^ of 1 s. 
1 farthing = J of 1 d. 

2. What number of pounds are 
there in 408.? In 60s.? In 808.? 
In 100s.? In 120s.? In 1408.? 
In 160s.? In 180s.? In 200s.? 
In 2208. ? In 240s. ? 

4. What number of shillings 
are there in 24d.? In 36d.? In 
48d. ? In 60d. ? In 72d. ? In 84d. ? 
In 96d. ? In 108d. ? In 120d. ? 
Inl32d.? Inl44d.? 

6. What number of pence are 
there in 8qrs.? In 12qrs.? In 
lOqrs.? In20qrs.? In24qrs.? In 
28qrs. ? In 32qrs. ? In 36qi8. ? In 
40qr8.? In44qrs.? In48qr8.? 

8. Change 60267 farthings to 
pounds. 

qr. 
4)60267 



12) 15066 -3qr8. 
2|0)125|5-6d. 
Ana. £62. 15s. 6d. Sqrs. 
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REDUCTION. 



Since 1 pound is eqaal to SO 
shillings, there must be 20 times 
as many shillings as pounds; 
therefore, we multiply iOS by 
20, the product is 1240s. and 15s. 
are 1255 shillings. As 1 shilling 
is equal to 12 pence, there must 
be 12 times as many pence as 
shillings ; we multiply 1255 shil- 
lines by 12, the product is 15060d. 
and 6d. are 15066 pence. As I 
penny is equal to 4 farthines, there 
must be 4 times as many rarthings 
as pence ; we multiply 15066d. 
by 4, the product is 60264qrs. and 
3qrs. are 60267 farthings. 



Since 4 farthings are equal to 1 
penny, there must be 1 fourth as 
many pence as farthings ; there- 
fore, we divide 60267 farthings 
by 4, the quotient is 15066 pence, 
and 3qrs. remain. As 12 pence 
are equal to 1 shilling, there must 
be 1 twelfth as many shillings as 
pence ; we divide 15066d. by 12, 
the quotient is 1255 shillings, and 
6d. remain. As 20 shillings are 
equal to 1 pound, there must be 1 
twentieth as many pounds as shil- 
lings ; we divide 1255s. by 20, 
the quotient is JE^62, and 15s. 
remain. 



From the preceding illustrations, we have the following 
rules. 



Rule. I. When a higher de- 
nomination is io be reduced to a 
lower ;^ — multiply the number of the 
higher denomination by that number 
ofthe next lower denomination which 
is equal to a unit of the higher, 
adding to the product so many of 
the lower denomination as are esc- 
pressed in the given quantity ; the 
product, or sum, will be the number 
of the next lower denomination. 
Continue to multiply in a similar 
manner until the required denomi- 
nation is obtained. 

9. Reduce £434 to far- 
things. Ans. 416640qrs. 

11. Reduce £529. 18s. 9d. 
2qrs. to farthings. 

Ans. 508742qrs. 

13. Reduce 675 dollars, at 
6 shillings each, to pence. 

Ans. 48600d. 

15. Reduce £765. 15s. to 
shillings. 

17. Reduce £1250. 13s. 
4d. to pence. 



Rule. U. When a lower de- 
nomination is to be changed to a 
higher ; — divide the number of the 
lower denomination by that number 
of the lower denomination which 
is equal to a unit of the next 
higher, the quotient will be the 
number of the next higher denomi- 
nation ; and the remainder, if any, 
is of the same denomination as t/ie 
dividend. Continue to divide in a 
similar manner until the required 
denomination is obtained. 



10. Change 416640qrs. to 
pounds. Ans. £434. 

12. Change 508742qrs. to 
pounds. 

Ans. £529. 18s. 9d. 2qrs. 

14. Change 48600d. to dol- 
lars, of 6 shillings each. 

Ans. 675 dollars. 

16. Change 15315 shillings 
to pounds. 

18. Change 300160 pence 
to pounds. 



REDUCTION. 
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TROY VITSIGHT* 

Art. 4Sm Troy weight is used in weighing gold, silver, 
platina, diamonds, and other precious stones. The denomina- 
tions of troy weight are the pound, lb.; the ounce, oz.; the 
pennyweight, pwt; and the grain, gr. The standard troy 
pound of the United States is the weight of 22.794377 cubic 
inches of distilled water weighed in air. 



TABLE. 



1 pound 
1 ounce 
1 pwt. 



12 ounces. 
20 pwts. 
24 grains. 



1 ounce 
1 pwt. 
1 grain 



tV of 1 lb. 

sC of 1 oz. 
2^ of 1 pwt. 



1. How many onnoes are there 
in4poand8l Indlbs.? InClbs.? 
In71b8.? InSlbs.? In91bs.? In 
10 lbs.? In nibs.? In 12 lbs.? 

3. How many pennyweights 
are there in 2 ounces ? In 3 oz. ? 
In 4 oz. ? In 5 oz. ? In 6 oz. ? In 7 
oz. 1 In 8 oz. ? In 9 oz. ? 

5. How many grains are there 
in 2 pennyweights? In 3 pwts.? 
In 4 pwts. ? In 5 pwts. ? In 6 
pwts.* 



oz. 



7. Reduce 18 lbs. 5 x 
9 pwts. 21 grs. to grains. 
Ans. 106317 grains. 



9. Reduce 210 lbs. 8 oz. 
12 pwts. to pennyweights. 
Ans. 50572 pwts. 



3. How many pounds are th^e 
in 48 ounces? la 60 oz. ? In 78 
oz.? In 84 oz.? In 96 oz.? la 
108 oz. ? In 120 oz. ? In 132 oz. ? 

4. How many ounces are there 
in 40 pennyweights ? In 60 pwts. ? 
In 80 pwts. ? In 100 pwts. ? In 
120 pwts. ? In 140 pwts. ? In 160 
pwts. ? In 180 pwts. ? 

6. How many pennyweights 
are there in 48 nainsf In 79 
gw. ? In 96 grs. 1 In 190 grs. ? 

8. Change 106317 grain* 
to pounds. 

Ans. 18 lbs. 5 oz. 9 pwts. 
21 grs. 

10. Change 50572 penny- 
weights to pounds. 

Ans. 210 lbs. 8 oz. 12 pwts. 



APOTHfiCARIKS' MTSIGHT. 

Art. 4Mm This weight is used only by apothecaries and 
physicians in compounding medicines. Its denominations 
are the pound, lb.; the ounce, § ; the dram, 5 > ^^^ scruple, 
3 ; and the grain, gr. 



TABLE. 



1 pound 
1 ounce 
1 dram 
1 scruple 



12 ounces. 
8 drams. 
: 3 scruples. 
: 20 grains. 
6 



1 ounce 
1 dram 
1 scruple 
1 grain 



T^^ of 1 lb. 
i of 1 5. 

i of 15. 
^ of 1 9. 
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BBDVOimN. 



1. How many OQiioes are there 
in 4 pounds? In 5 lbs. ? In 6 lbs. ? 
In 7 lbs.? In 8 lbs.? In 9 lbs.? 
In 10 lbs.? In 11 lbs.? In 
12 lbs. 1 

3. How many drams are there 
in 4 ounces? In 5 S? In6S? 
In 7S? In 8S? In 9 S ? In 
lOS? In 11 S? In 12S? 

5. How many grains are 
there in 37 lbs. 6 § ? 

Ans. 216000 grs. 
7. Reduce 118 pounds to 
grains. Ans. 679680 grs. 

9. In 9 lbs. 8 S, 1 5, 2 9, 
19 grs., how many grains ? 
Ans. 55799 grs. 



3. How many pounds are there 
in 48 ounces? In 60 S? In 
72 S ? In 84 3 ? In 96 S ? In 
108 5 ? In 120 5 ? In 132 5 ? 
In 144 S? 

4. How many ounces are there 
in32dram8? In 40 3 ? In48S? 
In 56 3? In 64 3? In 72 5 ? 
In803? In 88 3? In963? 

6. In 216000 grains, how 
many pounds ? 

Ans. 37 lbs. 6 g. 

8. Change 679680 grains 
to pounds. Ans. 118 lbs. 

10. In 55799 grains, how 
many pounds ? 
Ans. 9 lbs. 8 5, IJ, 2 9, 19 grs. 



AVOIRDUPOIS WBIGHT. 

Artm 4T. Avoirdupois weight is used in weighing 
most kinds of merchandise, and all metals, except silver 
and gold. 

Its denominations are the ton, t.; the hundred- weight, 
cwt; the quarter, qr.; the pound, lb.; the ounce, oz.; and the 
dram, dr. 



TABLE. 



1 ton 

1 hund. wt. 
1 quarter 
1 pound 
1 ounce 



20 hund. wt. 
4 quarters. 
28 pounds. 
16 ounces. 
16 drams. 



1 hund. wt. 
1 quarter 
1 pound 
1 ounce 
1 dram 



^ of 1 ton. 
^ of 1 cwt. 
2^ of 1 qr. 
tV of 1 lb. 

T^ of 1 oz. 



The ton of 2240 pounds, the cwt. of 112 pounds, and the quarter 
of 28 pounds, are not much used. The ton of 2000 pounds, ^e 
hundred of 100 pounds, and the quarter of 25 pounds, are now gener- 
allyused. 

The standard avoirdupois pound of the United States is the 
weight of 27.7015 cubic inches of distilled water weighed in air. 
144 avoirdupois pounds are equal to 175 troy pounds. 192 avoirdu- 
pois ounces are equal to 175 troy ounces. 1 avoirdupois pound is 
equal to 7000 troy grains. 




REDVCTICm. 
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I. How many ewt. are there 
in 4 tons? In5t.? In6tJ In 
7t.? In St.? 

3. How many quarters are 
there in 8 cwt. I In 9 cwt. ? In 
10 cwt.? In II cwt.? In 12 
cwt.? 

5. How many pounds are there 
in 2 quarters? In 3 qrs.? In 
4 qrs. ? In 6 qrs. ? In 6 qrs. ? 

7. How many ounces are there 
in 4 pounds? In 5 lbs. ? In 6 lbs. ? 
In 7 lbs.? Li 8 lbs.? 

9. Reduce 5 t. 12 cwt. 21 
lbs. 14 oz. to ounces. 

Ans. 202398 ounces. 

II. In 39 cwt. 2 qrs. 14 lbs. 
8 oz. 4 drs. how many drams ? 

Ans. 1136260 drams. 



3. How many tons are there 
in 80 cwt. ? In 100 cwt. ? In ISO 
cwt. ? In 140 cwt. ? In 160 cwt. ? 

4. How many cwt. are there 
in 32 quarters? In 36 qrs.? 
In 40 qrs. ? In 44 qrs. ? In 48 
qrs,? 

6. How many quarters are 
there in 56 pounds ? In 84 lbs. ? 
In 112 lbs.? In 140 lbs.? 

8. How many pounds are there 
in 64 ounces? In 80 oz. ? In 96 
oz.? Inll2oz.? Inl28oz.? 

10. Change 202398 ounces 
to tons. 

Ans. 5 1. 12 cwt. 3 qrs. 21 
lbs. 14 oz. 

12. In 1136260 drams, how 
many cwt. ? 

Ans. 39 cwt 2 qrs. 14 lbs. 
8 oz. 4 drs. 



CliOTH MKASURE. 



Art* 48. This measure is used for measuring cloth and 
other goods which are sold by the yard or ell. 

Its denominations are the English ell, E. ell ; the French 
ell, Fr. ell; the Flemish ell, Fl. ell; the yard, yd.; the 
quarter, qr. ; and the nail, na. 



TABLE. 



1 English ell 
1 French ell 
1 Flemish ell 
1 yard 
1 quarter 



5 quarters. 

6 quarters. 

3 quarters. 

4 quarters. 
4 nails. 



1. How many quarters are 
there in 8 E. ells. ? In 9 ells? In 
10 ells? In 11 ells? In 12 ells? 

3. How many quarters are 
there in 8 yards? In 9 yds. ? In 
10 yds. ? In 11 yds. ? In 12 yds. ? 



1 quarter 
1 quarter 
1 quarter 
1 quarter 
1 nail 

2. How 



I of 1 E. ell. 
I of 1 Fr. ell. 
^ of 1 Fl. eU. 
^ of 1 yard. 
I of 1 quarter. 



2. How many E. ells are th^re 
m 40 quarters ? In 45 qrs. ? In 50 
qrs. ? In 55 qrs. ? In 60 qrs. ? 

4. How many yards are there 
in 32 quarters? In 36 qrs. ? In 40 
qrs.? In 44 qrs.? In 48 qrs.? 
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RBDTOTK»C. 



6. How Hiany qurten are 

in8Fl.eUs? InOFl.ells? 
In 10 Fl. ells? In 11 fl. ells? In 
13 Fi. ellst 

7. Reduce 34 English ells 
to nails. 

Ads. 680 nails. 
9. Reduce 83 yards, 3 
quarters to quarters. 

Ans. 335 quarters. 
11. Reduce 75 Flemish ells 
to nails. 

Ans. 900 nails. 



6. H<»w many Fleniah eUs ai6 
there in 84 qoarters ? In S7 qia. I 
In 30 qis. ? In 33 qra. ? In 36 
qn.? 

8. In 680 nails, how many 
English ells? 

Ans. 34 £. ells. 

10. Change 335 quarters to 
yards. Ans. 83 yds. 3 qrs. 

12. Change 900 nails to 
Flemish ells. 

Ans. 75 Fl. ells. 



liliriSAR MSASCRB. 

Art. 4:9« This measure is used in measuring distances, 
lengths, hreadths, heights, and depths. Its denominations 
are the degree, deg. ; the league, lea. ; the mile, m. ; the 
furlong, fur. ; the rod, rd. ; the yard, yd. ; the foot, ft. ; and 
the inch, in. 

TABLE. 



1 degree 
1 degree 
1 league 
1 mile 
1 furlong 
1 rod 
1 rod 
1 yard 
1 foot 



60 G. miles. 
69|^ S. miles. 
3 miles. 
8 furlongs. 
40 rods. 
5j- yards. 
16+ feet. 
3 feet. 
12 inches. 



G. mile 

S. mile 

mile 

furlong 

rod 

yard 

foot 

foot 

inch 



A of 
xfyof 



i 
i 



of 
of 
of 
of 
of 
of 
of 



degree. 

degree. 

league. 

mile. 

furlong. 

rod. 

rod. 

yard. 

foot. 



A hand is equal to 4 inches, used in measuring the height 
of horses. A fathom is equal to 6 feet, used in measuring 
the depth of water, and the length of cordage. 

•* With a view to an invariable standard, and one which cannot be 
lost or destroyed, the linear inch has been referred to a pendulum 
vibrating seconds in a non-resisting medium at the level of the sea 
at Greenwich or London. The pendulum being divided into 391393 
eqaal parts, the linear inch is defined to be 10000 of these parts ; 
tlwrefore, the length of the pendulum vibrating seconds is 39.1393 
inches. The length of the standard yard is 360000 of the eqnal 
parts of the pendidum, or 36 inches." 



1. How many miles are there 
in 4 d^rees? in 5 deg. ? In 6 
deg. t In 8 deg. ? 

3. How many furlongs are 
there in 4 miles ? In 5 m. ? In 6 
m. ? In 8 m. ? 

5. How many feet are there in 
2rods? In3rds.? In4rds.? In 
6rd8.! 

7. In 43 miles, how many 
inches ? 

Ans. 2724480 inches. 

9. How many inches are 
there in the circumference of 
the earth ? 

Ans. 1585267200 inches. 

11. The railroad from Bos- 
ton to Albany is 200 miles in 
length ; how many feet of iron 
rails are there in a single 
track ? 

Ans. 2112000 feet. 



2, How many degrees are there 
in 240 miles? In 300 m.? In 300 
m.? In480m.t 

4. How many miles are there 
in 32 fiirlongs? In 40 fur. ? In 46 
ftir.? In 64 fur.? 

6. How many rods are there in 
33 feet? In 49^ ft.? In 66 ft.? 
In 99 ft.? 

8. In 2724480 inches, how 
many miles ? 

Ans. 43 miles. 
10. In 1585267200 inches, 
how many degrees ? 

Ans. 360 degrees. 

12. In 2112000 feet, how 
many miles ? 

Ans. 400 miles. 

13. In 15713^80 inches, 
how many miles ? 

Ans. 248 miles. 



SUPERFIClAIi OR SQUARES MEASURE. 

Art* SO* Superficial or square measure is used in 
measuring all kinds of surfaces, such as land, paying, floor- 
ing, plastering, and eyerything which has length and breadth. 
Its denominations are the mile, m. ; the acre, a. ; the rood, r. ; 
the rod, rd. ; the foot, ft. ; and the inch, in. 

Gunter's chain, used by surveyors in measuring land, also 
in measuring distances, is 4 rods, or 66 feet, in length, and 
is composed of 100 links. 

TABLE. 



sq. mile 
sq. acre 
sq. acre 
sq. rood 
sq. rod 
sq. rod 
sq. yard 
sq. foot 



640 sq. acres. 
4 sq. roods. 
160 sq. rods. 
40 sq. rods. 
30^ sq. yards. 
272i sq. feet. 
9 sq. feet. 
144 sq. inches. 
6* 



sq. acre : 
sq. rood 
sq. rod : 
sq. rod : 
sq. yard : 
sq. foot ; 
sq. foot 
sq. inch; 



: ^^ofonesq.m. 
: ^ of 1 sq. acre. 
: y^of Isq.acre. 
: ^ of 1 sq. rood. 
: y Jy of 1 sq. rod. 
jy^yoflsq.rod. 
: ^ of 1 sq. yard. 



BEDUCTION. 



1. Ib 98qiianacve8,howxnany 
■q. roods? InlOsq. a.t In 11 
sq. a. 1 In 13 sq. a. ? 

3. Li 3 aq. rods, how many 
aq. yards! In 3 sq. rds.? In 4 
sq. ids. ? In 5 sq. rds. ! 

5. In 5 sq. yards, how many 
■q. feet? In 6 sq. yds.? In 7 
aq. yds. ? In 8 sq. yds. ? 

7. In 25 a. 2 r. 20 rds., how 
many rods ? 

Ans. 4100 rods. 
9. In 24 sq. rods, how many 
sq. inches ? 

Ans. 940896 sq. inches. 
11. Reduce 64 sq. miles to 
sq. rods? 

Ans. 6553600 sq. rods. 



5, Ib 36 sq. roods, how many 
sq. acres? In 40 sq. r.t Li 44 
sq. r.? In48 8q. r.t 

4. In 60^ sq. yards, how many 
sq. rods? &90| sq. yds.? In 121 
sq. yds. ? In 15 1^ sq. yds. ? 

6. In 45 square feet, how many 
sq. yards? In 54 sq. ft. ? In 63 
sq. ft.? In72sq. feet? 

8. In 4100 rods, how many 
acres ? 

Ans. 25 a. 2 r. 20 rods. 
10. In 940896 sq. inches, 
how many square rods ? 

Ans. 24 sq. rods. 
12. Change 6553600 sq. 
rods to sq. nules. 

Ans. 64 sq. miles. 



A square inch, foot, &c., is the superficial magnitade of a square, 
ef which each a£ the sides is a linear inch, foot, &c. ; — and the 
number of square inches, feet, &c., contained in any squaxe, <a 
rectangular surface, is the product obtained by multiplying its length 
by its breadth. 



CUBIC MSASURE. 

Art* 81 • Cubic measure is used in measuring solids 
and capacities, or anything that has three dimensions, lengthy 
breadth, and thickness. Its denominations are the cord, c. ; 
the ton, t. ; the yard, yd. ; the foot, ft. ; and the inch, in. 

TABLE. 
1 cord of wood == 128 cub. ft. 



1 foot of wood = 16 cub. ft. 

1 ton of timber = 40 cub. ft. 

1 cubic yard =27 cub. ft. 
1 cubic foot = 1728 cubic 
inches. 



1 cubic foot == T^^ of 1 c. of 

wood. 
1 cubic foot =-j^ of 1 ft. of 

wood. 
1 cubic foot =^ of 1 ton of 

timber. 
1 cubic foot s= ^y of 1 cub. yd. 
1 cubic inch = ttW ^^ ^ cubic 

foot. 



A perch of stone is equal to 24f cubic feet, used by masons 
in measuring stone walls. A square of earth is equal to 216 
cubic feet. 



BEDUCTION. 



«r 



1. In 4 tons of timber, how 
many cubic feet? In 5 tonsi In 6 
tons? In 7 tons? In 8 tons? 

3. In 2 cubic yards, how many 
eobic feet? In 3 c. yds. ? In 4 c. 
yds. ? In 5 c. yds. ? In 6 c. yds.? 

5. Iq 25 tons of timber, how 
many cubic inches ? 

Ans. 1728000 c. in. 
7. In 12 cords of wood, how 
many cubic inches ? 

Ans. 2654208 c. in. 
9. In 48 perch of stone, 
how many cubic feet ? 

Ans. 1188 c. feet. 



3. In 160 onbic feet, how many 
tons? In 200c. ft.? In240c.ft.1 
In 280 c. ft. ? In 320 c. ft. ? 

4. In 54 cubic feet, how many 
cubic yards? In 81 c. ft.? In 106 
eft.? In 135 eft.? Inl62c.ft.f 

6. In 1728000 cubic inches, 
how many tons of timber ? 

Ans. 25 tons. 
8. In 2654208 cubic inches, 
how many cords of wood ? 

Ans. 12 cords. 
10. In 1188 cubic feet, how 
many perch of stone ? 

Ans. 48 perch. 



A cubic inch, foot, &c., is the solid contents of a cube, or figon 
contained by six equal squares, of which each of the edges is a Imear 
inch, foot, &c. ; and the number of cubic inches, feet, &c., contained 
in any sotid body in the form of a cube or parallelopiped, is the 
product obtained by multiplying its length by its breadth, and this 
product by its thicimeas. 



ViriNK MEASURE. 

Art* 93* Wine measure is used in measuring wine and 
all spirituous liquors, except porter, ale, and beer. Its denom- 
inations are the tun, t. ; the pipe, p. ; the hogshead, hhd. ; 
the barrel, bbl. ; the gallon, gal. ; the quart, qt ; the pint, pt. ; 
and the gill, gl. 

The standard gallon of the United States is the wine 
galloD, which measures 231 cubic inches, and contains 
8.3388822 pounds avoirdupois of distilled water. 

The British standard imperial gallon measures 277.274 
cubic inches, and contains 10 pounds avoirdupois of distilled 
water. 

TABLE. 



1 tun 
1 pipe 
1 hogshead 
1 barrel 
1 gallon 
1 quart 
1 pint 



2 pipes. 
2 hogsheads. 
63 gallons. 
31^ gallons. 
4 quarts. 
2 pints. 
4 gills. 



1 pipe 
1 hogshead: 
1 gaUon 
1 gallon 
1 quart 
1 pint 

Igill 



i of 1 
i of 1 

B^ofl 

^ofl 

i of 1 

A of 1 

i ofl 



tun. 

pipe. 

hhd. 

bbl. 

gal. 

qt. 

pint. 



I 



BSSDUCnON. 



I. In 3 barrels, how many gal- 
lonst InSbbla.? In4bbl8.t In 
5 bbls. ? 

3. In 15 gallons, how many 

Quarts ? In 16 gals. ? In 17 gals. 1 
a ISffals.? 

5. & 9 pints, how many sills 1 
In 10 pts.t In 11 pts.? £[1 12 
pts.? 

7. In 15 tuns of wine, how 
many gallons ? 

Ans. 3780 gallons. 
9. In 5 pipes of wine, how 
many gills? 

Ans. 20160 gills. 

II. Reduce 8 barrels of 
cider to pints. Ans. 2016 pts. 



2. In 63 gallons, how many 
banels? In 94h gals.? In 126 
gals. ? In 157^ g^s. ? 

4. In 60 quarts, how many gal- 
lons t In 64 qts. ? In 68 qts. 1 In 
72 qts. ? 

6. In 36 gills, how many pints? 
In 40 gills? In 44 gills? In 48 
gills? 

8. In 3780 gallons of wine, 
how many tuns ? 

Ans. 15 tuns. 
10. In 20160 giUs of wine, 
how many pipes ? 

Ans. 5 pipes. 
12. Change 2016 pints of 
cider to barrels. Ans« 8 bbk. 



AliS AlTD BKKR MEASURB. 

Art* S3* This measure is used in measuring porter, 
ale, beer, milk, and water. Its denominations are the 
hogshead, hhd. ; the barrel, bbl. ; the gallon, gal. ; the quart, 
qt. ; and the pint, pt. 

The beer gallon measures 282 cubic inches. 



TABLE. 



1 hogshead = 54 gallons. 
1 barrel = 36 gallons. 
1 gallon = 4 quarts. 
1 quart = 2 pints. 

1. In 2 barrels, how many gal- 
lons? In 3 bbls.? In 4 bbls.? In 
5 bbls. ? 

3. In 5 hogsheads of beer, 
how many pints ? 

Ans. 2160 pints. 
5. In 47 barrels 18 gallons 
of beer, how many quarts? 
Ans. 6840 quarts. 
7. Change 20 hogsheads of 
beer to pints. 

Ans. 8640 pints. 



1 gallon 
1 gallon 
1 quart 
1 pint 



= -5^ of 1 hhd. 
= ^ of 1 bbl. 
= i of 1 gal. 
= I of 1 qt. 



2. In 72 gallons, how many 
barrels? In 108 gals.? In 144 
gals. ? In 180 gals. ? 

4. In 2160 pints of beer, 
how many hogsheads ? 

Ans. 5 hhds. 
6. In 6840 quarts of beer, 
how many barrels ? 

Ans. 47 bbls. 18 gals. 
8. Change 8640 pints of 
beer to hogsheads. 

Ans. 20 hogsheads. 



BEDcrcnoN. 



]>RT MBASVRB* 

Art. S4L* This measure is used in measuring grain, fruit, 
seeds, roots, salt, sand, oysters, coal, &c. Its denominations 
are the chaldron, ch. ; the bushel, bu. ; the peck, pk. ; the 
quart, qt. ; and the pint, pt. 

The bushel is I8j^ inches in diameter, 8 inches in depth, 
and measures 2150f cubic inches. 

TABLE. 



1 chaldron s=s 36 bushels. 
1 bushel = 4 pecks. 
1 peck = 8 quarts. 
1 quart = 2 pints. 

1. In 17 bushels, how many 
pecks? In 18 bu. 1 In 19 bu. ? In 
30 bu.? 

3. In 9 pecks, how many 
ouarts? In 10 pks. ? In 11 pks. ? 
In 12 pks. ? 

5. In 136 bushels, how 
many pints ? 

Ans. 8704 pints. 
7. In 75 bu. 3 pks. 5 qts., 
how many quarts ? 

Ans. 2429 quarts. 
9. In 24 chaldrons, how 
many bushels ? 

Ans. 684 bushels. 



1 bushel 
1 peck 
1 quart 
1 pint 

S. In 68 



= -gig^ of 1 ch. 
= i of 1 bu. 
= ^ of 1 pk. 
= ^ of 1 qt. 

pecks, how many 
bushels? Li 72 pks. ? In 76 pks. ? 
In 80 pks. ? 

4. In 72 quarts, how many 
pecks? InSOqts.? In88qts.? In 
96 qts.? 

6. In 8704 pints, how many 
bushels ? 

Ans. 136 bushels. 
8. In 2429 quarts, how 
many bushels ? 

Ans. 75 bu. 3 pks. 5 qts. 
10. In 684 bushels, how 
many chaldrons ? 

Ans. 24 chaldrons. 



MBASURi: OF TIME. 

Artm SS* Time is the measure of duration, or existence. 
Its denominations are the century, c. ; the year, yr. ; the 
month, mo. ; the week, wk. ; the day, d. ; the hour, h. ; the 
minute, m. ; and the second, s. 



1 century 
1 year 
1 year 
lyear 
1 month 
1 week 
Iday 
Ihour 
1 minute 



;100 years. 
: 12 cal. months. 
13t^ w. months. 
:365|^ days. 
:4 weeks. 
:7 days. 
:24 hours. 
:60 minutes. 
:60 seconds. 



TABLE. 

1 year ^ = ^hf 
1 c. month = -^ 
1 w. month = iVA 
1 day = tAt 

1 week = i 
Iday = i 

1 hour = sV 
1 minute = ^ 
1 second = -^ 



of 1 c. 
of 1 yr. 
of 1 yr. 
of lyr. 
of 1 mo. 
of 1 wk. 
of Id. 
of IK 
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REmrCTION. 



The year is divided into 12 calendar months, as follows: 



January, 1st month, has 31 days. 
February, 9nd " " 28 " 
March, 3d " " 31 " 


April, 4th " 
May, 5th " 
June, 6th " 


" 30 " 
" 31 " 
«« 30 " 



July, 7th month, has 3 1 days. 

August, 8th " " 31 
SeptembeT,9th <' «' 30 
October, 10th ** " 31 
November,llth " " 30 
December, 12th << << 31 



u 



When any year can be divided by 4 without a remainder, 
it is called leap year, in which February has 29 days. 



1. In 5 days, how many hours? 
In 6 daysl In 7 days? In 8 days? 
In 10 da3r8 ? 

3. In 5 hours, how many min- 
utes? In 6 hours? In 7 hours? In 
8 hours? 

5, How many seconds are 
there in 1824 years ? 
Ans. 57561062400 seconds ? 

7. In 15 yrs. 19 d. 11 h. 
37 m. 45 s., how^ many sec- 
onds? 

Ans. 475047465 seconds. 

9. What number of seconds 
are there in an astronomical 
or solar year, which is 365 d. 
5h. 48m. 51s.? 

Ans. 31556931 seconds. 



2. In 120 hours, how many 
days? In 144 hours? In 168 
hours? In 192 hours? 

4. In 300 minutes, how many 
hours? In 360 m.? In 420 m.? 
In 480 m.? 

6. How many years are 
there in 57561062400 seconds? 
Ans. 1824 years. 

8. In 475047465 seconds, 
how many years ? 

Ans. 15 yrs. 19 d. 11 h. 
37 m. 45 s. 

10. What number of astro- 
nomical years are there in 
631138620 seconds? 

Ans.20yrs.4d. 20h. 17m. 



CIRCUIiAR MEASURE. 

Art* SO* Circular measure is used in measuring circles, 
latitude and longitude, and in computing the revolution of 
the earth and other planets round the sun. Its denomina- 
tions are the circle, c. ; the sign, s. ; the degree, ** ; the 
minute, ' ; and the second, ". 



TABLE. 



1 circle 
1 circle 
1 sign 
1 degree 
1 minute 



12 signs. 
360 degrees. 
30 degrees. 
60 minutes. 
60 seconds. 



1 sign 
1 degree 
1 degree 
1 minute 
1 second 



1^ of 1 circle, 
^xr 0^ 1 circle. 
^V of 1 sign. 
^ of 1 degree. 
^ of 1 minute. 




REDUCTION. 
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1. lo 9 sdgns, how many de- 

res? In 10 signs? In 11 signs? 
13 signs? 

3. In 9 minutes, how many 
seconds? In 10 minutes? In 11 
minutes? In 12 minutes? 

5. In 9 s. 13*» 25', how 

many minutes ? 

Ans. 17005 minutes. 
7. How many seconds in 
360 degrees ? 

Ans. 1296000 seconds. 



5. In 970 degrees, how many 
signs? In 300°? In 330°? In 
360°? 

4. In 540 seconds, how many 
minutes? In 600"? In 660"? Li 
720"? 

6. In 17005 minutes, how 
many signs ? 

Ans. 9 s. 13*» 25'. 
8. How many degrees in 
1296000 seconds ? 

Ans. 360 degrees. 



Art. 57. MISCBIiIiAIfBOUSL MBASC&BS. 

TABLE. 



12 single things 
12 dozen 
12 gross 
144 dozen 



1 dozen. 
: 1 gross. 
1 great gr. 
1 great gr. 



24 sheets of paper : 
20 quires 
2 reams 
20 single things : 



Iquiie. 
1 ream. 
1 bundle. 
1 score. 



1. In 9 dozen, how many single 
things? In 10 dozen? In 11 
dozen ? In 12 dozen ? 

3. In 5 quires of paper, how 
many sheets? In 6 quires? In 7 
qnires? In 8 quires? 

5. In 9 score, how many 
pounds? In 10 score? In 11 score? 
In 12 score ? 



2. In 108 single things, how 
many dozen? In 120 s. th.? In 
132 8. th.? Inl44s. th.? 

4. In 120 sheets of paper, how 
many quires? In 144 sheets? In 
168 sheets? In 192 sheets? 

6. In 180 pounds, how many 
score? In 200 lbs.? In 220 lbs.? 
In 240 lbs.? 



BOOKS. 



A sheet 
A sheet 
A sheet 
A sheet 
12mo. 
A sheet 
A sheet 



folded in two leaves is called a folio, 
folded in four leaves is called a quarto, 4to. 
folded in eight leaves is called an octavo, or 8vo. 
folded in twelve leaves is called a duodecimo, or 

folded in eighteen leaves is called an 18mo. 
folded in twenty-four leaves is called a 24mo. 



\ 



72 iUBDIKmON. 

PRACTICAL aiTBSTIOirS IW RKBtTCTIOlT. 

Art* S8« 1. In £75. 12s., how many dollars, at 6 slul- 
lings each ? 

2. How many spoons, weighing 2 ounces 16 pennyweights 
each, can be made of a silver tankard weighing 68 oz. 15 
pwts. ? 

3. In 3 boxes of Havana sugar, each containing 4 cwt. 
3 qrs. 14 lbs., how many parcels of 7 pounds each ? 

4. If it take 4 yards 2 quarters to make a suit of 
clothes, what number of suits can be made from 324 yards ? 

5. What number of times will a wheel, which is 16 feet 
6 inches in circumference, turn round in travelling 42 miles ? 

6. What number of square yards of carpeting will be re- 
quired to cover a floor 18 feet in length, and 15 feet in 
breadth ? (Art. 50.) 

7. How many bricks will be required to pave a sidewalk 
24 feet in length, and 6 feet in breadth ; each brick being 8 
inches in length, and 4 inches in breadth ? 

8. If a piece of land, in the form of a parallelogram, is 
120 rods in length, and 90 rods in breadth, what number of 
acres does it contain ? 

9. What number of shingles will cover the roof of a house, 
which is 44 feet long, and 36 feet wide, with rafters 24 feet 
in length ; allowing each shingle to cover 24 square inches ? 

10. What number of cubic feet are there in a log of 
mahogany, which is twelve feet in length, 18 inches in 
width, and 15 inches in depth ? (Art. 51.) 

11. There are 4 piles of wood; each pile is 48 feet in 
length, 4 feet in width, and 4 feet in height. What number 
of cords are there in the 4 piles ? 

12. What number of bricks will be required to build the 
walls of a house 44 feet long, 40 feet wide, and 20 feet high ; 
each brick being 8 inches long, 4 inches wide, and 2 J inches 
thick ; the thickness of the walls to be 12 inches, and no 
deduction to be made for doors and windows ? 

13. A merchant wishes to ship 570 bushels of flax-seed, in 
casks containing 7 bushels 2 pecks each ; what number of 
casks will be required ? 

14. Suppose the number of inhabitants in the United 
States to be 20 million ; how long would it take you to count 
them, counting 12 hours each day, and at the rate of 50 in a 
minute ? 

15. The sun is 96 millions of miles from the earth, and a 
cannon ball flies a mile in 7^ seconds ; how long would a 
cannon hall be, at that rate, in flying from the earth to the sun ? 



k 



ADDITION OF COMPOUICD NlTMBERS. 
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ADDITION OF COMPOUND NUMBERS. 

Art* SO. Addition of Compound Numbers is the method 
of finding the amount of two or more sums or quantities, 
each of which is composed of several denominations. 

The several denominations of compound numbers may be 
regarded like the different orders of units in simple numbers, 
and the numbers of each denomination may be made the 
subject of a distinct operation, the result of which may be 
united to the next, and so on through all the denomina- 
tions. 



I. What is the amount of £i. 
1^. and £9, 15s. 1 

3. James paid 4s. 6d. for a 
book, 28. 6d. for a slate, and Is. 
9d. for a knife ; how mach did he 
pay for all of them ? 

5. What is the sum of 9 oz. 15 
pwts. and 10 oz. 17 pwts. ? 

7. The American eagle weighs 
10 pwts. 18 grs. ; the dollar, 17 
pwts. 4|^ grs. ; and the cent, 7 
pwts. What is the whole weight 
ofthe3coins? 

9. Bought 3 boxes of sugar ; 
No. 1 weighed 4 cwt. 2 qrs. 14 
lbs. ; No. 2, 4 cwt. 1 qr. 7 lbs. ; 
No. 3, 4 cwt. 3 qrs. What was 
the whole weight of the 3 boxes 1 

II. If it takes 25 yds. 3 qrs. of 
carpeting to cover the floor of 
one room, and 24 yds. to cover 
the floor of another, how many 
yards will be required for both ? 

13. If a schoolroom is 36 fl. 6 
in. long, and 24 fl. 6 in. wide, 
what is the whole length of the 
two sides and two ends of the 
room? 

15. What is the sum of 15 ft. 
72 in., 12 ft. 36 in., and 10 ft. 36 
inches? 

17. Purchased 2 logs of ma- 
hogany; No. 1 measured 30 ft. 
432 in. ; No. 2, 25 ft. 1296 in. 
How many feet in the two logs? 

7 



2. What is the amount of 158. 
9d. and 12s. 6d.? 

4. Purchased 2 loads of hay ; 
the first cost £5. lOs. ; the sec- 
ond, £4, 15e. What was the 
whole cost of the 2 loads? 

6. What is the amount of 10 
oz. 12 pwts. and 5 oz. 18 pwts.? 

8. Purchased a silver pitcher 
weighing 15 oz. 17 pwts., and 6 
tumblers weighing 18 oz. 15 
pwts. ; what was the weight of 
the whole purchase? 

10. Purchased 2 loads of hay ; 
the first weighed 18 cwt. 3 qrs. 
14 lbs. ; the second, 17 cwt. 1 qr. 
21 lbs. What was the whole 
weight of the 2 loads? 

12 . Purchased 2 pieces of sheet- 
ing ; the first measured 32 yds. 3 
qrs. ; the second, 30 yds. 1 qr. 
What was the whole number of 
yards purchased ? 

14. A piece of land is 60 rods 
in length, and 40 rods in breadth ; 
how many rods of fence will be 
required to enclose this piece of 
land? 

16. What is the amount of 125 
a. 2r. 15 rods, and 115a. 3 r. 25 
rods? 

18. Bought 2 loads of wood ; 
the first measured 1 c. 3j^ ft. ; the 
second, 1 c. 2^ ft. How many 
cords are there in the 2 loads? 



74 



ADDITION OF COMPOUND NOMBElia 



19. Povchased S oasks of wine ; 
the first contained 35 gals. 2 qts. ; 
the second, 32 gals. 2 qts. What 
number of gallons did I purchase ? 

21. Bought 2 casks of beer; 
the first contained 18 gals. 2 qts.; 
the second, 17 gals. 2 qts. How 
many gallons d£l I buy? 

23. Purchased 25 bu. 3 pks. 
of com, 50 bu. 1 pk. of barley, 
and 24 bu. of oats; how many 
bushels of grain did I purchase? 

25. William was 9 yrs. and 
6 mo. old when he came to Bos- 
ton ; he has lived in Boston 7 yrs. 
and 6 mo. How old is William? 

27. What is the difierence of 
latitude between Boston and St. 
Hdena? The latitude of Boston is 
42° 23' north, the latitude of St. 
Helena is 15° 55' south. 



20. Purchased 2 baziels of vin- 
egar ; the first contained 31 gals. 
2 qts. ; the second, 30 gals. 2 qts. 
How many gallons did I purchase? 

22. Purchased 2 cans of milk ; 
the first contained 3 gals. 2 qts.; 
the second, 2 gals. 3 qts. How 
much milk did I purchase? 

24 . Bought 2 barrels of apples ; 
the first contained 2 bu. 3 pks.; 
the second, 2 bu. 1 pk. What 
number of bushels did I buy? 

26. John's age is 15 yrs. and 
9 mo.; Henry's age is 12 yrs. 
and 7 mo. What is the sum of 
their ag^es? 

28. What is the difference of 
longitude between Boston and 
Calcutta? The longitude of Boston 
18 71° 4/ west, the longitude of 
Calcutta is 88° 28^ east. 



Art. 60. 29. What is the amount of £47. 17s. lid.; 
£24. 13s. 9d. ; £36. 10s. 6d. ; £21. 15s. 7d. ; £17. 14s. 
6d. ; £15. lis. 5d. ; and £10. 10s. 2d.? 

We first write down the several 
sums, placing numbers of the 
same denomination under one 
another in separate columns. We 
then add the numbers of the 
lowest denomination, the amount 
is 46 pence, which are equal to 3s. 
lOd. ; we write the lOd. under 
the column of pence, and then 
add the 3s. with the numbers in 
the column of shillings. The 
amount of the numbers in the column of shillings is 93s., 
which are equal to £4. 13s. ; we write the 13s. under the 
column of shillings, and then add the £4. with the numbers 
in the column of pounds. The amount of the numbers in 
the column of pounds is £174, which we write under the 
column of pounds. The whole amount of the several sums 
is £174. 13s. lOd. 

From the method of finding the amount of the several 
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2 



£174 13 10 Ans. 
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sums of money, in the preceding question, we deduce the 
following rule. 

Rule. Write dovm the given sums or quantities^ placing 
numbers of the same denomijiation under one another, in 
separate columns. 

Add the numbers of the lowest denomination, afid change 
the amount to the n£xt higher denomination, by dividing it 
by so many of the same denomination as are equal to a unit 
of the next higher ; write the remainder under the column, 
and add the qtiotient with the numbers of the next higher 
denomination. 

Add the numbers of each succeeding higher denomiruUion 
in the same manner, and write dovm the whole amount of the 
highest denomination, 

30. What is the amount of £47. 14s. 7Jd. ; £52. 6s. 4Jd. ; 
£60. Os. lid. ; £39. 19s. Id.; and £40. 4s. 6Jd. ? 

Ans. £240. 4s. G^d. 

31. A man's real estate is worth £4750. 14s. 6d. ; his 
personal property amounts to £2600. 13s. 4d. ; and he has 
dehts due him amounting to £500. 15s. lOd. What is the 
whole amount of his property ? Ans. £7852. 3s. 8d. 

32. A gentleman's farm is valued at £2958. 16s. lOd.; 
he has a ship which is worth £2309. 6s. 8d. ; he has notes 
amounting to £812. 8s. 9Jd. ; and he has cash to the amount 
of £408. 12s. Ifd. What is the whole amount of his prop- 
erty ? Ans. £6489. 4s. 5|d. 

33. Purchased a silver tea-pot, weighing 23 oz. 17 pwts. 
11 grs.; a sugar-bowl, weighing 8 oz. 13 pwts. 19 grs.; a 
cream-pitcher, weighing 5 oz. 11 grs.; six cups, weighing 18 
oz. 18 grs. ; twelve table-spoons, weighing 27 oz. 9 pwts.; 
and twelve tea-spoons, weighing 9 oz. 15 pwts. 14 grs. 
What was the weight of the whole ? 

Ans. 92 oz. 17 pwts. 1 gr. 

34. Purchased 4 hogsheads of sugar, weighing as follows : 
No. 1, 12 cwt. 3 qrs. 17 lbs.; No. 2, 12 cwt. 1 qr. 14 lbs.; 
No. 3, 11 cwt. 2. qrs. 21 lbs.; No. 4, 10 cwt. 3 qrs. 24 lbs. 
What was the whole weight of the 4 hogsheads ? 

Ans. 47 cwt. 3 qrs. 20 lbs. 

35. Bought 4 pieces of cloth ; No. 1 measured 38 yds. 2 
qrs. 3 na. ; No. 2, 37 yds. 3 qrs. 2 na. ; No. 3, 36 yds. 1 qr. 
2 na. ; No. 4, 35 yds. 3 qrs. 3 na. What was the whok 
number of yards purchased ? Ans. 148 yds. 3 qrs. 2 na. 
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36. A lady purchased 32 yds. 3 qrs. of sheeting ; 31 yds. 

1 qr. of shirting ; 14 yds. 2 qrs. of linen ; and 6 yds. 2 qrs. 
of cambric. What was the total number of yards pur- . 
chased? Ans. 85 yards. 

37. An ironmonger sold 94 tons 16 cwt. 3 qrs. of iron to 
one man ; 75 tons 12 cwt. 2 qrs. to another ; 64 tons 10 cwU 

2 qrs. 7 lbs. to another ; and 45 tons 1 qr. 21 lbs. to another. 
What number of tons did he sell ? 

Ans. 279 1. 19 cwt. 1 qr. 
3a What is the sum of 145 m. 3 fur. 25 rds.; 96 m. 4 
fur. 15 rds. ; 88 m. 5 fur. 30 rds. ; 54 m. 2 fur. 10 rds. ; and 
106 miles? Ans. 491 miles. 

39. A man has 4 farms ; the first contains 420 a. 2 r. 
ft5 ids. ; the seciHid, 375 a. 1 r. 15 rds. ; the third, 280 a. 

3 r. 35 rds. ; and the fourth, 123 a. r. 5 rds. What is the 
whole number of acres in the 4 farms ? Ans. 1200 acres. 

40. Purchased 4 sticks of timber ; No. 1 contained 37 ft. 
432 in.; No. 2, 35 ft. 864 in.; No. 3, 33 ft. 1296 in.; No. 
4, 32 ft. 864 in. What was the whole number of feet pur- 
ebased ? Ans. 139 cubic feet. 

41. Sold 4 hogsheads of molasses ; the first contained 108 
gals. 2 qts.; the second, 110 gals. 3 qts.; the third, 112 gals. 
1 qt ; and the fourth, 118 gals. 2 qts. What was the whole 
quantity sold? Ans. 450 gallons. 

42. Purchased 74 hhds. 37 gals. 2 qts. of beer at one 
time ; 45 hhds. 41 gals. 3 qts. at another ; 34 hhds. 15 gals. 
1 qt. at a third ; and 17 hhds. 15 gals, at a fourth. What was 
the whole quantity purchased ? 

Ans. 172 hhds. 1 gal. 2 qts. 

43. A farmer raised 200 bu. 2 pks. of wheat; 175 bu. 
3 pks. of rye ; 320 bu. 1 pk. of corn ; and 225 bu. 2 pks. of 
Oftts. What was the whole quantity of grain raised ? 

Ans. 922 bushels. 

44. From the first discovery of America by Columbus to 
the settlement of Plymouth, in Massachusetts, was 128 yrs. 
1 mo. 30 da. ; from the settlement of Plymouth to the decla- 
ration of independence, 155 yrs. 6 m. 13 da.; from the 
declaration of independence to July 4th, 1847, 71 yrs. How 
long was it from the discovery of America to July 4th, 1847 ? 

Ans. 354 yrs. 8 mo. 12 da. 

45. What is the breadth of the torrid zone, which extends 
frwn the tropic of Cancer, in 23* 28' north latitude, to the 
tn^€ of Capricorn, in 23** 28' south latitude ? 

Ans. 46*» 56'. 
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SUBTRACTION OF COMPOUND 

NUMBERS. 

Art* 61. SUBTEACTION OF COMPOUND NuMBERS is the 

method of finding the difference hetween any two sums or 
quantities, each of which is composed of several denomina- 
tions. 

The subtraction of compound numbers is performed in the 
same manner as the subtraction of simple numbers, with the 
exception of the number which it is necessary to add to the 
upper number of any denomination, whenever the lower 
number exceeds the upper. 



I. James had 7s. 6d., and has 
paid 3s. 9d. of it for a knife ; how 
much money has he left? 

3. From 9 oz. 10 pwts. take 
5 oz. 15 pwts. 

5. From 5 lbs. 4 S , take 3 lbs. 
8 S. 

7. Fium 3 cwt. take 3 qrs. 

14 lbs. 

9. From 25 yds. take 15 yds. 
3 qrs. 

II. From 25 m. take 5 fiir. 
25 rods. 

13. From 36 ft. take 17 ft. 
72 in. 

15. From 31 gals. 2 qts. take 

15 gals. 3 qts. 

17. From 5 bar. of beer take 
25 gals. 3 qts. 

19. From 10 bu. take 5 bu. 
2pks. 

21. From 5 days take 15 h. 
40 m. 

23. From 45"" take W 30". 



2. Mary has 156. 6d.; Jane has 
12s. €d. How mach more money 
has Mary than Jane? 

4. Subtract 4 lbs. 5 oz. 10 pwts. 
from 10 lbs. 

6. Subtract 2 B, 15 grs. from 
5 S, 10 grs. 

8. Subtract 17 cwt. 3 qrs. from 
5 tons. 

10. Subtract 18 yds. 3 qzs. 
from 36 yds. 1 qr. 

12. Subtract 9 ft. 6 in. from 
5 rds. 

14. Subtract 74 a. 1 r. 20 rds. 
from 150 a. 

16. Subtract 29 gals. 2 qts. 
from 2 hbds. 

18. Subtract 45 gals. 2 qts. 
from 5 hbds. 

20. Subtract 3 pks. 5 qts. from 

5 bu. 

22. Subtract 3 w. 5 d. from 

6 mo. 

24. Subtract 44^ 25' from 90°. 



Art. 68. If £41. 15s. 4d. Iqr. be taken from £75. 12s. 
6d. 2 qrs., what will be the remainder or difference ? 

We first write down the greater 
£. s. d. qrs. sum,£75. 12s. 6d.2qrs.; we then write 
75 12 6 2 the less sum, £41. 15s. 4d. Iqr., under 
41 15 4 1 the greater, placing those numbers 

which are of the same denomination 

Ans. 33 17 2 1 under each other. We then begin 

with the lowest denomination, and 
take 1 farthing from 2 farthings, the remainder is 1 farthing, 

7* 
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vkkh. wa write under the farthings. We then take 4 penee 
from 6 pence, the remainder is 2 pence, which we write 
under the pence. As we cannot take 15 shillings from 12 
afadlingSY we add 20 shillings^ which are equal to I pound, 
to the 12 shilliags, the amount is 32 shillings ; we then take 
the 16 shillings from 32 shillings, the remainder is 17 shil- 
lings, which we write under the shillings. We next add 1 
pound ta 41 pounds, the amount is 42 pounds, which we 
subtiact from. 75 pounds, the remainder is 33 pounds, which 
we write under the pounds. The whole remainder or diifei- 
«nce is £33. I7s. 2d. Iqr. 

By adding 20s. to the 12s. of the greater sum, and £1 to 
the £41 of the less sum, we have added the same amount to 
each ; consequently, their difference is not altered. From 
the above inustration we deduce the following rule for sub- 
traction of compound numbers. 

Rule. Write down the greater tum or quantity; then 
write the less sum or quantity under the greater, placing those 
numbers which, are of the same deTwmination directly uTider 
each other. 

Begin vnth the lowest denominatioTij and take the lovjer 
number of each denomination, in succession, from the upper, 
and vfrite each remainder under its respective denomination. 

Whenever the lower number of any den/miination is greater 
than the upper, add so many units of the same denomination 
to the upper number as are equal to a unit of the next higher, 
subtract the lower number from the amount, urrite the 
remainder underneath, then add a unit to the lower number 
of the next higher deTwmination before it is subtracted. 

25. A man borrowed £50. 10s. 6d., and has paid £25. 
18s. 9d. ; how much remains unpaid? Ans. £24. lis. 9d. 

26. A merchant sold goods to the amount of £136. 15s. 
.6d. 2qrs., and has received in payment £50. 18s, 9d. 
3qrs. ; how much remains due ? Ans. £85. 16s. 8d. 3qrs. 

27. A man purchased a farm for £1250 ; he has paid at 
one time £750. 10s., at another, £250. 15s. How much 
remains unpaid ? Ans. £248. 15s. 

28. From 46' lbs. 2 oz. 3 pwts. 8 grs. take 19 lbs. 8 oz. 
15 pwts. 12 grs. Ans. 26 lbs. 6 oz. 7 pwts. 20 grs. 

29. From 15 lbs. 5 §,3 5, 1 9, 13 grs. take 10 lbs. 11 %, 
6 5» 2 9, 18 grs. Ans. 4 lbs. 5 g, 4 5, 1 9, 15 grs. 

30. Bought a hogshead of sugar weighing 12 cwt. 1 qr. 
14 lbs., and sold 7 cwt. 2 qrs. of it; what quantity remains 
wnsold ? Ans. 4 cwt. 3 qrs. 14 lbs. 
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31. A merchant purchased 151 yds. 2 qrs. of bsoaddothi 
and has sold 53 yds. 3 qrs. of it; how many yards has he 
remaining unsold ? Ans. 97 yds. 3 qrs. 

32. The distance from Boston to Albany l^ railroad is 
200 miles, from Boston to Worcester it is 44 miles ; what 
is the distance from Worcester to Albany ? Ans. 156 miles. 

33. A man, who owned a farm containing 325 a. 2 roods, 
gave his son 150 a. 1 r. 25 rds. ; how many acres had he 
remaining ? Ans. 175 a. r. 15 rds. 

34. A man purcha^sed 275 cords of wood, and has sold 
115 cords and 64 cubic feet of it; what quantity remains 
unsold ? Ans. 159 cords, 64 feet. 

35. From a pipe of wine containing 126 gallons, 31 gaL 
2 qt&. 1 pt. have leaked out ; how much remains in the pipe ? 

Ans. 94 gals. 1 qt. 1 pt. 

36. A merchant purchased 1500 bushels of Indian com, 
and has sold 750 bu. 3 pks. of it ; what number of bushels 
has he left ? Ans. 749! hu. 1 pk. 

37. William is 15 yrs. 9 mo. and 15 d. old, Henry is 12 
yrs. 10 mo. and 25 d. old ; what is the difference of their 
ages ? Ans. 2 yrs. 10 mo. 20 days. 

When time is expressed in years, calendar months, and days, the 
difference of time between any two dates may be found by subtrad- 
ing the former date from the latter, observing to number the months 
in their order. 

38. A gave B his note, dated August 21st, 1844; the 
note was paid May 4th, 1845. How long was the note on 
interest ? 

yre. mo. d. 

Latter date, 1845 4 4 
Former date, 1844 7 21 

8 14 Ans. 

39. The United States declared war against Great 
Britain, June 18th, 1812, a treaty of peace was signed 
December 24th, 1814 ; how long did the war continue ? 

Ans. 2 yrs. 6 mo. 6 days. 

40. The latitude of London is 51*» 32' north, the latitude 
of Boston is 42** 23' north ; what is the difference of latitude 
between the two places ? Ans. 9® 9'. 

41. The longitude of Washington is 77° 43' west from 
Greenwich, the longitude of Boston is 71° 3' west;. what is 
the difference of longitude between the two cities ? 

Ans. 6° 40\ 
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MULTIPLICATION OF COMPOUND 

NUMBERS. 

Art. US. Multiplication of CoMPotTND Numbers is 
the method of repeating any given sum or quantity, which is 
composed of two or more denominations, any required num* 
ber of times. 

Multiplication of compound numbers is performed by mul- 
tiplying the number of each denomination in succession, 
beginning with the lowest, and changing each product to the 
next higher denomination. 



I. If 1 yard of cloth cost Ss. 
6d., what will 3 yards cost ? 

3. What will 6 bushels of ap- 
ples cost, at 4s. 9d. a bushel ? 

5. If 1 3rard of broadcloth is 
worth £l. 15s., what are 8 yards 
worth t 

7. What is the weight of 9 
silver cups, each weighing 3 oz. 
10 pwts. ? 

9. If a piece of cloth measures 
10 yards 3 qrs., how many yards 
are there in 11 such pieces ? 

II. What number of acres are 
there in 4 fields, each containing 
12 a. 3 roods? 

13. Purchased 6 kegs of mo- 
lasses, each keg containing 10 
gals. 2 qts. ; how many gallons 
did I purchase ? 

15. In 9 bajrels of apples, each 
containing 2 bu. 1 pk., how many 
bushels? 



2. If 1 p^air of shoes cost 48. 
3d., what will 4 pair cost ? 

4. What will 6 bushels of 
wheat cost, at 7s. 6d. a bushel? 

6. If 1 cwt. of sugar is worth 
jC2. 5s., what ia the value of 7 
cwt.? 

8. What is the weight of 10 
barrels of flour, each weighing 1 
cwt. 3 qrs. ? 

10. In 1 rod there are 16 fl. 
6 in. ; what number of feet aie 
there in 12 rods ? 

12. In 5 piles of wood, each 
containing 10 cords 4 feet, how 
many coras ? 

14. Purchased 8 cans of milk, 
each can containing 2 guls. 2 qts. ; 
what number of gallons did I pur- 
chase? 

16. If a man walks a mile in 
12 m. 10 sec., how long will it 
take him to walk 12 miles? 



Art. 64. What will five yards of broadcloth cost, at £1. 
3s. 6d. 3qrs. a yard ? 

If one yard is worth £1. 3s. 6d. 
3 qrs., 5 yards are worth 5 times £1. 
3s. 6d. 3 qrs. 

We first write down the price of 1 
yard; we then write 5, the number of 
yards, under the lowest denomination. 
We begin with the lowest denomina- 
tion, and multiply the 3 farthings by 5, the product is 15 far- 
things, which we change to pence by dividing by 4; we write 
down the remainder, 3 farthings, and reserve the quotient, 3 



£ s. d. qrs. 
13 6 3 
5_ 

Ans. 5 17 9 3 
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pence. We then maltiply the 6 pence by 5, the prodaet is 
30 pence, and 3 pence which we reserved are 33 pence, 
which we change to shillings by dividing by 12 ; we write 
down the remainder, 9 pence, and reserve the quotient, 2 shil- 
lings. We then multiply the 3 shiUings by 5, the product is 
15 shillings, and 2 shillings which we reserved are 17 shil- 
lings ; as 17 shillings are not equal to 1 pound, we write 
them under the 3 shillings. Lastly, we multiply the 1 pound 
by 5, the product is £5, which we write underneath. The 
total product, or answer, is £5. 17s. 6d. 3qrs. Hence, the 
following rule for multiplication of compound numbers. 

Rule. Write dawn the given sum or quantity for a muX- 
tiplicand ; then write the multiplier under the htvest denomi' 
nation of the multiplicand, 

Midtiply the number of the lowest denomination ly the rmd- 
iiplier; then change the product to the next higher denamirva-' 
tion by dividing it by so many of the same denomination as 
are equal to a unit of the next higher; write down the re- 
Tnainder, and add the quotient to the product of the next 
higher denomination. 

Multiply the number of each succeeding denomination in 
the same manner, and write down the whole product of the 
highest denomination, 

17. What is the value of 9 yards of linen, at 5s. 3d. a 
yard ? Ans. £2, 7s. 3d. 

18. What will 12 barrels of apples cost, at 8s. 9^, a bar- 
rel ? Ans. £5. 5s. 6d. 

19. Purchased 6 silver cups, each weighing 2 oz. 15 pwt. 
10 gr. ; what was the weight of the whole ? 

Ans. 16 oz. 12 pwts. 12 grs» 

20. Bought 5 loads of hay, each weighing 18 cwt. 3 qrs. 
14 lbs. ; what was the whole weight of the 5 loads ? 

Ans. 4 t. 14 cwt. 1 qr. 14 lbs. 

21. Purchased 6 pieces of cloth, each measuring 25 yds. 
1 qr. 2 n. ; what was the whole number of yards purchased ? 

Ans. 152 yds. 1 qr. 

22. If a railroad car runs uniformly at the rate of 18 m. 
4 fur. 20 rods in an hour, what distance will it run in 8 
hours ? Ans. 148 ro. 4 fur. 

23. There are 9 fields, each of which contains 12 a. 2 r. 
25 rods ; how many acres are there in the whole ? 

Ans, 113 a. 3 r. 25 rods. 
24 In 10 piles of wood, each containing 15 cords 64 cubie. 
feet, how many cords ? Ana. \65 <:ot\^% 
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26. In 9 hogsheads of molasses, each containing 115 gal* 
Ions 2 Quarts, how many gallons ? Ans. 1039 gals. 2 qts. 

26. If a milkman sells 40 gals. 2 qts. of milk each day, 
how much will he sell in 7 days ? Ans. 283 gals. 2 qts. 

27. If an acre of land produces 40 bu. 2 pks. of Indian 
com, how many bushels will 11 acres produce ? 

Ans. 445 bu. 2 pks. 

28. The earth performs its annual revolution round the 
sun in 365 days, 5 h. 48 m. 51 sec. ; in what time will it per- 
form 5 revolutions? Ans. 1826 d. 5 h. 4m. 15 sec. 

29. What will 25 bushels of wheat come to, at 7s. 6d. a 
bushel ? Ans. £9. 7s. 6d. 

30. What will 35 tons of iron cost, at £24. 15s. 6d. a ton ? 

Ans. £867. 2s. 6d. 

31. If it take 3 yds. 3 qrs. of broadcloth to make 1 suit of 
clothes, how many yards will be sufficient to make 40 suits ? 

Ans. 150 yds. 

32. How much wheat will be sufficient to make 96 bar- 
rels of flour, allowing 4 bu. 3 pks. to make a barrel ? 

Ans. 456 bushels. 

33. A ship-builder purchased 12 sticks of timber, each stick 
containing 75 feet 144 inches ; what was the whole amount 
purchased? Ans. 901 cubic feet. 

34. A house-wright purchased 36 pine boards, each meas- 
uring 17 feet 36 inches; what number of feet did he purchase? 

Ans. 621 square feet. 
* 35. A trader purchased 4 bales of shirting ; each bale con- 
tained 25 pieces, and each piece measured 32 yds. 3 qrs. 
What number of yards did he purchase ? 

Ans. 3275 yards. 

36. A grocer purchased 56 casks of raisins, each weighing 
1 cwt. 2 qrs. 12 lbs. ; what is the whole weight of the 56 
casks ? Ans. 90 cwt. 

37. A planter sold 72 hogsheads of tobacco, each contain- 
ing 12 cwt. 3 qrs. ; what was the weight of the whole quan- 
tity? Ans. 918 cwt. 

38. A southern planter sold 108 bales of cotton, each 
weighing 4 cwt. 3 qrs. 14 lbs. ; what was the weight of the 
whole quantity ? Ans. 526 cwt. 2 qrs. 

39. A merchant purchased 144 casks of rice, each cask 
containing 4 cwt. 2 qrs. 14 lbs.; what number of hundred 
weight did he purchase ? Ans. 666 cwt. 

40. If an acre of wheat produce 24 bushels 3 pks., what 
number of bushels will 132 acres produce? Ans. 3267 bu. 



mvmim OF cofspojmD numbers. 



S» 



DIVISION OF COMPOUND NUMBERS. 

Art. 6«K« Division of Compound Numbers is the method 
of finding any required part of any given sum or quantity, 
which is composed of two or more denominations. 

Division of compound numbers is performed by dividing 
the number of each denomination in succession, beginning 
with the highest, and reducing each remainder to the next 
lower denomination. 



I. If 3 yards of cloth cost 7s. 
6d., what will 1 yaid cost? 

3. If 5 bushek of apples are 
worth J& 1. 38. 9d. , what is 1 bushel 
worth? 

5. If 8 yards of broadcloth are 
worth jC14, what is 1 yard worth 1 

7. Purchased 9 silver cups, 
weighing 31 oz. 10 pwt.; what 
was the weight of each cup? 

9. Purchased 11 pieces of cloth, 
measuring 118 yards I qr.; what 
was the length of each piece? 

II. In 4 pieces of land of equal 
size there are 51 acres; how 
many acres are there in each 
piece? 

13. Purchased 63 gallons of 
molasses, and had it put into 6 
kegs of equal size ; what quantity 
did each keg contain? 

15. Purchased 20 bu. 1 pk. of 
apples, and put them into 9 bar- 
rels ; what quantity did each bar- 
rel contain? 



2. If 4 pair of shoes be worth 
178., what is 1 pair worth? 

4. If 6 bushels of wheat are 
worth £2. 15s., what is 1 bushel 
worth? 

6. If 7 cwt. of sugar is worth 
£\5. 15s., what is 1 cwt. worth? 

8. Bought 10 barrels of flour, 
containing 17 cwt. 2 qrs.; how 
much did each barrel contain? 

10. In 12 rods there are 198 
feet ; what number of feet are 
there in 1 rod ? 

12. In 5 pUes of wood, each 
of the same size, there are 50 
cords 4 feet ; how many cords are 
there in each pile? 

14. Bought 20 gallons of milk, 
and put it into 8 cans of equal 
size ; what quantity did each can 
contain ? 

16. If a man walks 12 miles in 
2 hours 26 minutes, in what time 
does he walk one mile? 



Art* 66. If 5 yards of broadcloth are worth £8. Is. 
10j<l., what is the value of 1 yard ? 

One yard is worth one fifth as much as 5 yards ; therefore, 
dividing the price of 5 yards by 5, the quotient is the value of 
1 yard. 

We first write down the price 
of 5 yards, £8. Is. lOd. 2qrs., for a 
dividend ; and then write 5, the 
number of yards, at the left, for a di- 
visor. Then one fifth of £8 is £1, 
which we write utidei \!fck^ £fi>^ mA 



£ 

5)8 



s. 
1 



d. qr. 
10 2 



Ans. 1 12 4 2 



84 DIVISION OF COMPOUND NUiraSRS. 

£3 remain. £3 are equal to 60s., and Is. are CIs.; one fifth 
of 6l8. is 12s., which we write under the l8.,apd Is. remains. 
Is. is equal to 12d., and lOd. are 22d. ; one fifth of 22d. is 4d., 
which we write under the lOd., and 2d. remain. 2d. are 
equal to 8qrs., and 2qrs. are lOqrs.; one fifth of lOqrs. is 
2qrs., which we write under the 2qrs. The value of one yard 
is £1. 12s. 4d. 2qrs. 

From the above illustration we derive the following rule for 
the division of compound numbers. 

RtTLE. Divide the number of each denomination in succes- 
sion, beginning vnth the highest, and write each qiLotient under 
its respective denomination. 

Whenever there is a remainder, reduce it to the next lower 
denomination, by multiplying it by so many of the next lower 
denomination as are equal to a unit of the higher; to the pro- 
duct add the nuTnber of the lower denomination, if any ; then 
divide their sum as before directed. Whenever the divisor is 
tnore than 12, and not the product of two or more factors, 
divide as directed in long division, and write the several quo- 
tients in their order, at the right of the dividend. 

17. If 9 yards of linen are worth £2. 7s. 3d., what is the 
value of one yard ? Ans. 5s. 3d. 

18. Purchased 12 barrels of apples for £5, 5s. 6d.; what 
was the cost of each barrel ? Ans. 8s. 9 j^d. 

19. Bought 6 silver cupa, weighing 16 oz. 12 pwt. 12 gr.; 
what was the weight of each cup ? 

Ans. 2 oz. 15 pwt. 10 grs. 

20. Purchased 5 loads of hay, weighing 4 t. 14 cwt. 1 qr. 
14 lbs.; what was the weight of each load ? 

Ans. 18 cwt. 3 qrs. 14 lbs. 

21. Bought 6 pieces of cloth, measuring 152 yds. 1 qr.; 
what was the length of each piece ? 

Ans. 25 yds. 1 qr. 2 na. 

22. If a railroad car runs 148 m. 4 fur. in 8 hours, what 
distance does it run each hour ? 

Ans. 18 m. 4, fur. 20 rods. 

23. A farmer purchased 113 a. 3 r. 25 rods of land, and 
divided the whole quantity into 9 fields of equal size ; what 
quantity did each field contain ? Ans. 12 a. 2 r. 25 rods. 

24. Purchased 155 cords of wood, and had it corded in 10 
ranges, each of the same length and height; what quantity 
of wood did each range contain ? Ans. 15 cords 64 c. feet. 
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25. Purchased 9 hogsheads of molasses, containing 1089 
gals. 2 qts.; what quantity did each hogshead contain ? 

Ans. 115 gals. 2 qts. 

26. In 7 days, a milkman sold 283 gals. 2 qts. of milk ; 
what number of gallons must he have sold each day ? 

Ans. 40 gals. 2 qts. 

27. A farmer raised 445 bu. 2 pks. of Indian corn on 11 
acres of land ; what was the product of each acre ? 

Ans, 40 bu. 2 pks. 

28. The earth performs 5 revolutions round the sun in 
1826 d. 5 h. 4 m. 15 sec, ; in what time does it perform one 
revolution ? Ans. 365 d. 5 h. 48 m. 51 sec. 

29. Purchased 25 bushels of wheat for £9. 7s. 6d.; what 
was the value of each bushel ? Ans. 7d. 6d. 

30. A merchant purchased 35 tons of iron, for which he 
paid £867. 2s. 6d.; what was the value of each ton ? 

Ans, f 24 15s. 6d. 

31. A tailor purchased 150 yards of broadcloth, from 
which he made 40 suits of clothes ; wh^t number of yards 
did each suit contain ? Ans. 3 yds. 3 qrs. 

32. A miller manufactured 96 barrels of flour from 456 
bushels of wheat ; what number of bushels did it require to 
make each barrel ? Ans. 4 bu. 3 pks. 

33. A merchant purchased a cargo of coal, containing 56 
tons, for which he paid £100. 16s.( what did it cost him a 
ton ? Ads. £1. 16s. 

34. A manufacturer sold 67 yards of broadcloth, for which 
he received £92. 2s. 6d.; at what price did he sell it a yard ? 

Ans. £1. 7s. 6d. 

35. A ship-builder purchased 12 sticks of timber of equal 
size, measuring 901 cubic feet ; what number of cubic feet 
did each stick contain ? Ans. 75 feet 144 inches. 

36. A house-wright purchased 36 pine boards of equal 
size, measuring 621 square feet ; what number of square 
feet did each board contain ? Ans. 17 feet 36 inches. 

37. A trader purchased 4 bales of sheeting, each bale 
containing 25 pieces of equal length ; the whole number of 
yards purchased was 3275. What number of yards did each 
piece contain ? Ans. 32 yds. 3 qrs. 

. SB. A planter sold 72 hogsheads of tobacco, each contain- 
ing the same quantity ; the whole quantity weighing 918 
cwt. What quantity did each hogshead contain ? 

Ans. 12 cwt. 3 qrs. 

8 
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PRACTICAIi aUBSTIONS IN COMPOirND 

NUMBERS* 

Art. 67* 1. Purchased 12 yards of Irish linen, at 4s. 
6d. a yard ; and 5 yards of linen cambric, at 6s. 9d. a yard. 
What was the amount of my purchase ? 

2. Bought 6 silver table-spoons, weighing 1 oz. 15 pwt 
each ; and 12 tea-spoons, weighing 18 pwt. 6 grains each. 
What was the whole weight of the two kinds of spoons ? 

3. A grocer purchased of one dairyman 15 cwt. 3 qrs. 
14 lbs. of cheese ; of another, 12 cwt. 2 qrs. 21 lbs ; of 
another, 10 cwt. 1 qr. What was the quantity purchased? 

4. A merchant purchased 67 cwt. 3 qrs. 14 lbs. of sugar ; 
he sold 24 cwt. 1 qr. 7 lbs. to A ; and 15 cwt. 2 qrs. 21 lbs. 
to B. What quantity has he remaining unsold ? 

5. A merchant purchased 25 pieces of cotton shirting, each 
piece containing 32 yds. 3 qrs.; he has since sold 12 pieces, 
what number of yards has he remaining unsold ? 

6. A gentleman purchased a farm, containing 325 acres; 
he has since sold a wood-lot, containing 17 acres 25 rods, to 
A ; and has given his son 125 acres 2 roods. What num- 
ber of acres has he remaining? 

7. A tailor purchased 4 pieces of broadcloth ; each piece 
measured 42 yards 3 qrs.; what number of suits of clothes 
can there be made from the 4 pieces, allowing 3 yds. and 3 
qrs. to make a suit ? 

8. A wood-wharfinger purchased a cargo of wood, and had 
it piled fn 8 equal ranges ; each range contained 6 cords, 4 
feet, and 8 cubic feet of wood. What was the whole number 
of cords purchased ? 

9. A silversmith melted 21 oz. 3 pennyweights of old sil- 
ver, which he manufactured into 12 spoons of equal size; 
what was the weight of each spoon ? 

10. A farmer raised 457 busnels 2 pecks of potatoes, which 
he carried to market in 15 loads of equal size ; what number 
of bushels did each load contain ? 

11. A farmer picked 312 bushels 2 pecks of winter apples, 
which he put into barrels holding 2 bushels 2 pecks each ; 
what number of barrels were required ? 

12. A merchant purchased 25 boxes of sugar, each weigh- 
ing 4 cwt. 2 qrs. 14 lbs.; what was the quantity purchased ? 

13. A speculator purchased a tract of land, containing 25 
acres 3 roods and 5 rods, which he has divided into 125 house- 
lots of equal size ; what quantity of land does each lot con- 
tain? 



N 
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DEFINITIONS OF ARITHMETICAI^ TERMS. 

Art* 08* An integer is any whole number; as 1, 5. 

A measure of a number is any number that will divide it 
without a remainder ; thus, 3 is a measure of 9. 

A common measure of two or more numbers is any number 
that will divide each of them without a remainder ; thus, 4 is 
a common measure of 12, 24, and 36. 

The greatest common measure of two or more numbers is 
the greatest number that will divide each of them without a 
remainder ; thus, 12 is the greatest common measure of 12, 
24, and 36. 

A multiple of a number is a number that can be measured 
by it ; thus, 9 is a multiple of 3. 

A common multiple of two or more numbers is a number 
that can be measured by each of them ; thus, 16 is a common 
multiple of 2, 4, and 8. 

The least common multiple of two or more numbers is the 
least number that can be measured by each of them ; thus, 8 
is the least common multiple of 2, 4, and 8. 

Even numbers are those numbers which can be measured 
by 2 ; thus, 4, 6, and 8, are even numbers. 

Odd 7iumbers are those numbers which cannot be measured 
by 2 ; thus, 3, 5, and 7, are odd numbers. 

A prime number is a number which can only be measured 
by a unit, or by the number itself; thus, 1, 2, 3, 5, 7, 11, 13, 
17, 19, 23, 29, 31, &c., are prime numbers, each of which can 
only be measured by a unit, or by itself. Two numbers are 
prime to each other when a unit is the only number that 
will measure both of them ; thus, 4 and 5 are prime to each 
other. 

A composite number is a number that can be measured by 
two or more numbers, each of which is greater than a unit ; 
thus, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 
27, 28, 30, &c., are composite numbers, each of which can be 
measured by two or more numbers greater than a unit. 

K prime factor of a number is a prime number that will 
measure it ; and all the prime factors of a number are all the 
prime numbers that will measure it ; thus, 3 is a prime factor 
of 15, and 3 and 5 are all the prime factors of 15. 

A component factor of a number is a composite number that 
will measure it, and all the component factors of a number are 
all the composite numbers that will measure it ; thus, 4 is a 
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component factor of 24, and all the component factors of 24 
are 4, 6, 8, 12, and 24. 

An the different factors of a number are all the difierent 
prime and composite numbers that will measure it ; thus, all 
the difierent factors of 24 are 1, 2, 3, 4, 6, 8, 12, and 24. 

The aliquot parts of a number are all the numbers that 
will measure it ; thus, the aliquot parts of 12 are 1, 2, 3, 4, 6, 
add 12. 

Every composite number is equal to the product of all its 
pHme factors ; thus, all. the prime factors of 30 are 1, 2, 3, 5 ; 
aad 1 X 2 X 3 X 5 = 30. 

All prime numbers, except 2 and 5, have 1, 3, 7, or 9, in the 
place of units. 



ANAI^TSIS OF NUMBERS AND THEIR 

FACTORS. 

Art. 00. Every number is either a prime number, or it 
is a composite number. 

The number 1 is an original prime number, and is a factor 
or measure of every other number, and its corresponding fac- 
tor is the number itself. 

The number 2 is the only even prime number, because it is 
a factor of every second or even number, and its corresponding 
factor must be the half of the number ; hence, we are sure 
that one half of the natural series of numbers are composite 
numbers. 

Whenever we divide an odd number by 2, there is always 
an odd 1 remaining; but if we divide ever so many even num- 
bers by 2, there is not an odd 1 remaining ; therefore, the 
sum of any number of even numbers is an even number ; so 
also is the sum of any even number of odd numbers, because 
the odd ones make an even number. Hence it follows that 
if 2, or any other number, is a factor of the sum of the re- 
mainders, it must be a factor of the sum of the numbers. 
Also, a factor of two numbers must be a factor of their sum, 
their difference, their product, or any multiple of either or 
both of them. 

It is evident that 2 is a factor of every second number ; 3, 
of every third ; 4, of every fourth ; 5, of every fifth ; and so on. 

If we can show that any factor will measure a number, 
except a certain number of figures on the right, whatever 
the figures at the left of these may be ; and if we perceive 
that this factor will measure those right hand figures, then it 
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will follow, on the principle that a factor of all the particular 
numbers is a factor of their sum, that the factor in question is 
a factor of the number. 

Any number may be considered as consisting of as many 
numbers as there are figures in it ; that it is all tens except 
the right hand figure ; that it is all hundreds except the two 
right hand figures ; that it is all thousands except the three 
right hand figures ; therefore, if any factor of 10 measures the 
units, it must measure the numoer ; if any factor of 100 
measures the tens and units, it must measure the number ; if 
any factor of 1000 measures the hundreds, tens, and units, it 
must measure the number. 

If we examine every second or even number of the natural 
series of numbers, we shall find that the unit figure of each 
is either 0, 2, 4, 6, or 8. As 2 is a measure of each of these 
figures, and also of 10, it follows, that 2 is a factor of every 
number whose right hand figure is either 0, 2, 4, 6, or 8. 

If we examine the figures of every third number of the 
natural series of numbers, we shall find that the sum of those 
figures can be measured by 3 ; hence, 3 is a factor of every 
number the sum of whose figures can be measured by 3. 

4 is a factor of 100 ; hence it follows, that 4 is a factor of 
every number whose two right hand figures can be measured 
by 4. 

5 is also a factor of 100; hence it follows, that 5 is a factor 
of every number whose two right hand figures can be meas- 
ured by 5, or whose unit figure is either 0, or 5. 

6 is a factor of every number of which 2 and 3 are both 
factors. 

7 is a factor of every number whose right hand figure is 7, 
and whose left hand figures are any multiple of 7 ; as 147, 
217, 287, &c. 

7 is also a factor of every number whose two or three right 
hand figures can be measured by 7, and whose left hand 
figures are any multiple of those right hand figures ; as 2814, 
6321, 294147, &c. 

7 is a factor of every number whose two right hand figures 
are one third of the left hand figure or figures; as 301, 602, 
3010, 3311, 3612, &c. 

7 is also a factor of every number less than 1000 whose 
left hand figure is one fifth of its two right hand figures ; as 
210, 315, 420, 525, 630, 735, 840, 945. 7 is also a factor 
of every number consisting of 4 figures whose two left hand 
figures are one fifth of its two right hand figures ; as 1050, 
1155, 1260, 1365, 1470, 1575, &c. 

8* 
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8 18 a fturtor of 100; hence it is a factor of every nttmber 
whose three right hand figures <:an be measured by 8 ; thus, 
2906, in which 936 can be measured by 8. 

If the sum of the figures in any number added horizontally 
can be measured by 9, then 9 is a factor of the number. 

" This may be shown as follows : — If from any number of 
lOs we take an equal number of 9s, the same number of Is 
must remain. Every figure in a number, except the right 
hand figure, is a number of 10s, and if every figure, except 
the right hand figure, be divided by 9, there will remain the 
same number of units as the figure expresses ; hence, we may 
consider all the figures in every number, including the units, 
as remainders after dividing by 9, and it has been shown 
dkat, if the divisor measures the sum of the remainders, it 
will measure the sum of the numbers." Thus the sum of die 
fSgures in 75681 is 27, and as 27 can be measured by 9, it 
foUows that 9 is a fector of 75681. 

10 is a iiEu;tor of every number whose right hand or unit 
figure is a cipher. 

11 is a factor of every number of which the sum of the 
figures in the odd places is equal to the sum of the figures in 
the even places, or difiers by a number which can be measured 
by 11. Thus, 926519, in which 9 + 5 + 2=1 + 6 + 9; 
and 381909, in which 9 + 9 + 8 differs from + 1 + 3 by 
22, which can be measured by 11. 

12 is a factor of every number of vdiich 3 and 4 are both 
factors. 

If any number can be measured by 3 and 11, then 33 
must be a factor of the number. 

If any number can be measured by 9 and 11, 99 must be a 
factor of the number. 

If any number whatever is a measure of any other number, 
the quotient must be a factor of the number measured. 



PRIME AND COMPONENT FACTORS OF 

NUMBERS* 

Art*. TO. In Art. 68, we have given a definition of 
prime and component factors; we will now explain the 
method of finding them* 

Suppose we wish to find all the prime factors of 100. If 
we divide 100 by the prime number 2, the quotient is 50. 
As 50 is not a prime number, we divide 50 by the prime 
lumber 2 ; the quotient is 25. As 25 is not a prime num- 
ber, we divide 25 by the pcime number 5 \ the quotient is 
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5, which is also a prime number. Hence, the prime factors 
of 100 are 1, 2, 2, 5, 5, and 1 X 2 X 2 X 6 X 6 = 100. 
From the above illustration, we derive the following rule for 
finding all the prime factors of any composite numbier. 

Rule. Divide the given number by the least prime number 
that toiU measure it ; if the quotient is a prime number ^ the 
divisor^ qu^otient, and a unit, are all its prime factors. If 
the qy/)tient is not a prime number, then divide this quotient 
by the least prime number that iviU measure it, and so con' 
tinue dividing until a quotient is obtained which is a prime 
number. The several divisors, last qtu)tient, and a U7iit, are 
all its prime factors. 



1. What are the prime factors 
of4, 6»8, 10, and 12? 



2. What are the piime Actors 
of 14, 15, 16, 18, and 20 ? 



3. What are the prime factors of 84 ? 

Ans. 1, 2, 2, 3, 7. 

4. What are the prime factors of 144 ? 

Ans. 1, 2, 2, 2, 2, 3, 3. 

5. What are the prime factors of 500 ? 

Ans. 1, 2, 2, 6, 5, 6. 

6. What are the prime factors of 864 ? 

Ans. 1, 2, 2, 2, 2, 2, 3, 3, 3. 

7. What are the prime factors of 2310 ? 

Ans. 1, 2, 3, 5, 7, 11. 

8. What are the prime factors of 29925 ? 

Ans. 1, 3, 3, 5, 5, 7, 19. 

Artm Tl. Suppose we wish to find all the difierent fac- 
tors of 36. We first resolve 36 into its prime factors, which 
are 1, 2, 2, 3, 3. We have before shown that every com- 
posite number is equal to the product of all its prime factors ; 
hence, it follows that the several products resulting from all 
the different combinations of 1, 2, 2, 3, 3, must be all the com- 
ponent factors of 36. These component factors, and all the 
different prime factors, must be all the different factors of 36. 
The different prime factors of 36 are 1, 2, 3. — 1x^X2 
=4. — 1X2X3=6. — 1X3X3=^9. — 1X2X2X3 
= 12. — 1x2x3x3 = 18. — 1x2x2x3x3 = 36. 
Hence, all the different factors of 36 are 1, 2, 3, 4, 6, 9, 12, 
18, 36. From the above illustration we derive the following 
rale for finding all the different factors of any composite 
number. 

Rule. First, find all the prime factors of tht gi-oeu nftwrnr 
her. Then find ike product of eaxk dif ereut ayn*«««*?«»» 
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vMeh can be made of the prime factors; these products are 
the different componetU factors. The different prime factors 
and the different component factors are all the differerU fac- 
tors of the number. 

If a compoeite number has only two prime ^acUoB greater than a 
unit, those ractors, toge^er with a unit and the number itself, are all 
its different factors. 

1. What are all the different! 2. What are all the different 
factors of 4, 6, 8, 10, and 12 ? I factors of 14, 16, 18, and 20 ? 

3. What are all the different factors of 48 ? 

Ans. 1, 2, 3, 4, 6, 8, 12, 16, 24, and 48. 

4. What are all the different factors of 100 ? 

Ans. 1, 2, 4, 5, 10, 20, 25, 50, and 100. 

5. What are all the different factors of 360 ? 

Ans. 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, 
40, 45, 60, 72, 90, 120, 180, and 360. 



Art. 72. TABIDS OF PRIMES NUMBBRS. 



1 


131 


311 


503 


719 


937 


1153 


[1409 


1613 


2 


137 


313 


509 


727 


941 


1163 


1423 


1619 


3 


139 


317 


521 


733 


947 


1171 


1427 


1621 


5 


149 


331 


523 


739 


953 


1181 


1429 


1627 


7 


151 


337 


541 


743 


967 


1187 


1433 


1637 


11 


157 


347 


547 


751 


971 


1193 


1439 


1657 


13 


163 


349 


557 


757 


977 


1201 


1447 


1663 


17 


167 


353 


563 


761 


983 


1213 


1451 


1667 


19 


173 


359 


569 


769 


991 


1217 


1453 


1669 


23 


179 


367 


571 


773 


997 


1223 


1459 


1693 


29 


181 


373 


577 


787 


1009 


1229 


1471 


1697 


31 


191 


379 


587 


797 


1013 


1231 


1481 


1699 


37 


193 


383 


593 


809 


1019 


1237 


1483 


1709 


41 


197 


389 


599 


811 


1021 


1249 


1487 


1721 


43 


199 


397 


601 


821 


1031 


1259 


1489 


1723 


47 


211 


401 


607 


823 


1033 


1277 


1493 


1733 


53 


223 


409 


613 


827 


1039 


1279 


1499 


1741 


59 


227 


419 


617 


829 


1049 


1283 


1511 


1747 


61 


229 


421 


619 


839 


1051 


1289 


1523 


1753 


67 


233 


431 


631 


853 


1061 


1291 


1531 


1759 


71 


239 


433 


641 


857 


1063 


1297 


1543 


1777 


73 


241 


439 


643 


859 


1069 


1301 


1549 


1783 


79 


251 


443 


647 


863 


1087 


1303 


1553 


1787 


83 


257 


449 


653 


871 


1091 


1307 


1559 


1789 


89 


263 


457 


659 


877 


1093 


1319 


1567 


1801 


97 


269 


461 


661 


881 


1097 


1321 


1571 


1811 


101 


271 


463 


673 


883 


1103 


1327 


1579 


1823 


103 


277 


467 


677 


887 


1109 


1361 


1583 


1831 


107 


281 


479 


683 907 


1117 


1367 


1597 


1847 


109 


283 


487 691|911 


1123 


1373 


1601 


1861 


113 


293 


491 701 


919 


1129 


1381 


1607 


1867 


127 


307 


499 


709 


929 


1151 


1399 


1609 


1871 



1873 
1877 
1879 
1889 
1901 
1907 
1913 
1931 
1933 
1949 
1951 
1973 
1979 
1987 
1993 
1997 
1999 
2003 
2011 
2017 
2027 
2029 
2039 
2053 
2063 
2069 
2081 
2083 
2087 
2089 
2099 
2111 



2113 
2129 
2131 
2137 
2141 
2143 
2153 
2161 
2179 
2203 
2207 
2213 
2221 
2237 
2239 
2243 
2251 
2267 
2269 
2273 
2281 
2287 
2293 
2297 
2309 
2311 
2333 
2339 
2341 
2347 
2351 
2357 



2371 
2377 
2381 
2383 
2389 
2393 
2399 
2411 
2417 
2423 
2437 
2441 
2447 
2459 
2467 
2473 
2477 
2503 
2521 
2531 
2539 
2543 
2549 
2551 
2557 
2579 
2591 
2593 
2609 
2617 
2621 
2633 



2647 
2657 
2659 
2663 
2671 
2677 
2683 
2687 
2689 
2693 
2699 
2707 
2711 
2713 
2719 
2729 
2731 
2741 
2749 
2753 
2767 
2777 
2789 
2791 
2797 
2801 
2803 
2819 
2833 
2837 
2843 
2851 



GREATEST COMMON FACTOR. $3 

GR£AT£ST COMMON FACTOR OB. MEASURB 
OF TVITO OR MORS NUMBBRS. 

Art* 93. Suppose we wish to find the greatest common 
factor or measure of 675, 1125, and 3375. The prime fac- 
tors of 675 are 3, 3, 3, 5, 5. The prime factors of 1125 are 
3, 3, 5, 5, 5. The prime factors of 3375 are 3, 3, 3, 6, 5, 5. 

By examining the prime factors of each of the numbers, 
we find that the prime factors 3, 3, 5, 5, occur in each of 
them. We have shown, in Art. 71, that the product of any 
combination of the prime factors of a number is a measure 
of it ; hence, it is evident that the product of all the common 
prime factors of two or more numbers must be their greatest 
common factor or measure. Therefore, 3x^X5x5 
^225, the greatest common factor or measure of 675, 1125, 
and 3375. Hence the following rule for finding the greatest 
common factor or measure of two or more numbers. 

BuLE. Find all the prirne factors ofeajdt of the given num^ 
hers. Then select those prime factors which are comrrum to 
aUofthe numbers^ and find their prodttct; this product ttnll 
be their greatest common factor or measure. 

If the several numbers have no common prime factor greater than 
a uniti then a unit is their greatest common measure. Jf they have 
only one common prime factor greater than a imt/, this common factor 
is their greatest common measure. 

1. What is the greatest com-| 2. What is the greatest com- 
mon factor of 8, 12, 16, and 20? | mon measure of 18, 24, 36, and 48t 

3. What is the greatest common measure of 612 and 540 ? 

Ans. 36. 

4. What is the greatest common measure of 1080 and 
1224? Ans. 72. 

5. What is the greatest common measure of 56, 280, and 
840 ? Ans. 56. 

6. What is the greatest common measure of 1326, 3094, 
and 4420 ? Ans. 442. 

Art. 74. The greatest common factor or measure of 
two numbers may also be found by the following rule. 

Rule. Divide the greater number by the less^ then divide 
the divisor by the remainder^ and continue dividing the pre-' 
ceding divisor by the last remainder until nothing renudjui 
the l^t divisor wiU be their greatest common measure. 

1. What is the greatest common measure of 36 and 96 ? 



94 LEAST COMMON MULTIPLE. 

36 ) 96 ( 2 The truth of this rule may be 

72 shown as follows : — Since 12 

"^ ofi 1 divides 24, it also divides 24 -1- 

24)36(1 12^ Qj, 36. j^^i^^ gj^ce 12 

"^ divides 24 and 36, it must also 

o«au.tc«mon -.-«•. 12 ) 24 ( 2 ^^^^^ ^^ X 2 + 24, or 96. 

24 

2. What is the greatest common measure of 296 and 407 ? 

Ans. 37. 

3. What is the greatest common measure of 1825 and 
25551 Ans. 365. 

i^bast common mui^tipi^b of t^wo or . 

more: numbers. 

Art. 7Sm In Art. 68, we have defined the least common 
multiple of two or more numbers to be the least number that 
can be measured by each of them. The least common mul- 
tiple of two or more prime numbers, or of several numbers 
all of which are prime to each other, is, evidently, the product 
of all of them. 

Suppose we wish to find the least common multiple of the 
composite numbers 56, 280, and 840. The prime factors of 
56 are 2, 2, 2, 7. The prime factors of 280 are 2, 2, 2, 5, 7. 
The prime factors of 840 are 2, 2, 2, 3, 5, 7. 

By examining the prime factors of each of these numbers, 
we find the different prime factors are 2, 3, 5, and 7 ; also, 
that 2 occurs three times in each of the numbers ; 3, only 
once, and in one of the numbers only ; 5, once in each of 
two of the numbers ; and 7, once in each of the numbers. 

We have shown, in Art. 68, that the product of all the 
prime factors of any composite number is equal to the num- 
ber itself. We have now to show that the product of all the 
different prime factors of several composite numbers, using 
each factor, in finding the product, the greatest number of 
times it occurs in any of the given numbers, must be the least 
common multiple of those numbers. 

The product of all the different prime factors of several 
numbers, using each factor, in finding the product, the great- 
est number of times it occurs in any of the given numbers, 
must include all the prime factors of each of them ; and we 
have shown, in Art. 70, that the product of all the prime fac- 
tors of any number can be measured by the product of any 
combination of those factors ; consequently, the product of 
all the different prime factors of several numbers must be 
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their least common multiple. Therefore, 2x2x2x3x 
6x7 = 840, the least common multiple of 66, 280, and 840. 
From the preceding illustration we derive the following 
rule for finding the least common multiple of two or more 
numhers. 

Rule. Firid all the prime factors of each of the given 
numbers. Then find the product of aU their different prime 
factors, using each factor the greatest number of times it 
occurs in any of the given numbers; this product wiU be 
their least common multiple. 



1. What is the least common 
multiple of 4, 6, 8, and 12? 



2. What is the least common 
multiple of 6, 8, 12, 16, and 24! 



3. What is the least common multiple of 5, 15, 36, and 
72 ? Ans. 360. 

4. What is the least common multiple of 28, 35, 42, 70, 
and 77 ? Ans. 4620. 

6. What is the least common multiple of 2, 3, 4, 6, 6, 7, 
8, and 9 ? Ans. 2620. 

6. What is the least common multiple of 23, 46, 92, and 
374? Ans. 17204. 

7. What is the least common multiple of 5, 7, 11, 13, 17, 
and 19 ? Ans. 1616616. 

Art. 70* We may also find the least common multiple 
of two or more numbers by the following 

Rule. Write the numbers in a horizontal line ; divide them 
by the least prime number that toiU measure two or more of 
them ; vrrite the quotients and undivided numbers in a second 
horizontal line; divide the numbers in this second line in the 
sawje manner, and thus continue dividing until the guotienis 
and undivided numhers are prime to each other. Find the 
prodttct of the several divisors and numbers in the last hori" 
zontal line, this product toiU be the least common multiple. 

1. What is the least common multiple of 28, 36, 42, 70, 
and 77 ? 



Opbration. 



2 
6 



28, 36, 42, 70, 77 It may be observed that the several 

divisors and numbers in the last horizon- 

14, 36, 21, 35, 77 tal line comprise all the different prime 

_— &ctors of the given numbers ; hence the 

14, 7, 21, 7, 77 rule. 

2, 1, 3, 1, 11 
2X5X7X2X3X11 =4620, the least common mul- 
tiple required. 



9$ NOTATION AND JSUU&iATlQUi OF YViJ^AB. F!RACTIONS. 

FRACTIONS. 

Art* 77* Fbactions, or fractvmal numbers^ are the ex- 
pressions or measures of the parts of a uuit, or integer. 

There are two kinds of fractions, viz., vulgar fractious, and 
dedmal fractions. 



YUIiGAit FRACTIONS. 

Art. 78. A vulgar fraction is any number of the equal 
parts of a unit, or integer. 

When a unit, or any whole number, is divided into any 
number of equal parts, those parts are called fractions ; and 
the number of parts into which it is divided always indicates 
the name of the parts, and their name is the ordinal nurnber 
of the number of parts. 

Thus, if any whole number is divided into two equal 
parts, one of the parts is called one h^f; if it is divided into 
three equal parts, one of the parts is called OTte thirds two of 
them, two thirds; if it is divided into fpur equal parts, one 
of the parts is called otic fourth^ two of them, two fcurik^ 
three oi them, three fourths; if it is divided into five equal 
parts, the parts are called fifths; if into ten equal parts^ 
tenths: &c. 



NOTATION AND NUMERATION OF TULiOAR 

FRACTIONS. 

Art. 79. Notation of vulgar fractions is writing or 
expressing them by figures, and Numeration is the reading 
of those figures. 

A vulgar fraction is expressed by two numbers written 
one above the other, with a short line between them ; thus, 

2 two . 3 three . 4 four 
7 Ihiide 9 7 fourthi ? 5 fifthe* 

The number above the line is called the numerator, be- 
cause it indicates the number of equal parts expressed by the 
fraction. 

The number below the line is called the denominator, 
because it indicates the pame of the number of equal parts 
.into which the unit, or integer, is supposed to be divided. 

The numerator and denominator are called the terms of 
the fraction. 

Suppose we wish to write the fraction fifteen twenty-fifths. 
We first write the numerator, or number of twenty-fifths, 
over a short line ; we then write the denominator, or cardinal 
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number of twenty-fifths, under it; thus, j^. Hence the fol- 
lowing rule for writing vulgar fractions. 

Rule. Write the numerator , or number of parts^ over a 
short line, then write the denominator, or cardirial number of 
the name of the parts into which the unit or integer is 
posed to be divided, under it. 



I. What figures will express 
each of the firactions two fifths, 
three sevenths, five eighths, and 
seven ninths? 



2. Write the fractions twelve 
nineteenths, seventeen twenty-' 
fourths, nineteen thirty-fifths, and 
fortynseven sixtieths. 



Rule fob reading Vulgar Fractions. First read thM 
numerator, or number of parts, then read the ordinal number 
of the denominator, or 7uime of those parts. 

1. Read the fractions ^, 2. Read the fractions ^^» 
«, H. and ti. Hf » AWf. and ^ff^. 



II«I«USTRATIOK OF TUI^GAR FRACTIOITS. 

Art* 80* The origin of fractions has been shown in 
division ; hence, any fraction may be viewed as an unexe- 
cuted operation in division, the numerator being the dividend, 
and the denominator the divisor. 

Every fraction expresses a quotient, and it is the only way 
we have of expressing the quotient of a less number divided 
by a greater ; thus, 3 -5- 4 = f . 

Any whole number may be expressed in a fractional form 
by writing the number itself for a numerator, and 1 for a 
denominator; the whole number 5 is expressed in a frac- 
tional form thus, •{-. 

There are six kinds of vulgar fractions, viz., proper 1 1»- 
proper, simple, compound, mixed, and complex. 

A proper fraction is a fraction whose numerator is less 
than its denominator; thus, f is a proper fraction. 

An improper fraction is a fraction whose numerator is 
equal to or greater than its denominator ; thus, \ and ^ axe 
improper fractions. 

A simple fraction is a single fraction, in which there is bat 
one numerator and one denominator. A simple fraction may 
be either proper, or improper ; thus, { and f are simple frac- 
tions. 

A compound fraction is a firaction of a fraction, or it is 
several fractions connected by the word of; thus, f of f , aad 
I of f of ^, are compound fractions. 

9 
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A tnixed number is a fractional number composed of a 
whole number and a fraction ; thus, 15^ is a mixed number. 

A complex fraction is a fractional number which has a 
fraction either in its numerator, or in its denominator, or in 

both ; thus, *-, =v» and ^ are complex fractions. 
o 7^ Uf- 



B.KDUCTION OF TUI«GAR FRACTIONS* 

Art* 81* Reduction of vulgar fractions is changing 
them from one form to another, to prepare them for the 
operations of addition, subtraction, muhiplication, and divi- 
sion. 

TO REDUCE A FRACTION TO ITS LOWEST TERMS. 

Art* 83* When the numerator and denominator of a 
fraction are prime to each other, tbat is, when they have no 
common measure greater than a unit, the fraction is in its lowest 
terms. 

As the numerator of every fraction is some proportional 
purt of its denominator, and since the size or value of a frac- 
tion depends upon the proportional part which the numerator 
is of its denominator, it follows that dividing both terms of 
any fraction by the same number does not alter the size or 
value of the fraction ; thus, if we divide both terms of the 
fraction -fy by 6, we obtain the quotient J, 1 being the same 
proportional part of 2 that 6 is of 12. Hence the following rule 
lor reducing a fraction to its lowest terms. 

RtTLB. Divide both terms of the fraction by their greatest 
common measure; the quotients will express the fraction in its 
lowest terms. 



1. Reduce f, f , ^, A» A* 
•ff , -f f , and ^, to their lowest 
terms. 



2. Reduce «, H, f^, J^, 
U» U^ H» and If, to their 
lowest terms. 



3. Reduce ^^ to its lowest terms. Ans. f . 

4. Reduce -)4f ^^ ^^ lowest terms. Ans. ^. 
§. Reduce ^|f } to its lowest terms. Ans. |. 
6.. Reduce ii^ to its lowest terms. Ans. |>^. 

TO CHANGE AN IMPROPER FRACTION TO A WHOLE OR MIXED 

NUMBER. 

Art* 83* As the denominator of a fraction always ex- 
presses the number of parts which make a unit, there must 
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be as many units in any improper fraction as the denomi* 
nator is contained times in the numerator. Hence, the follow- 
ing rule for reducing an improper fraction to a whole or mixed 
number. 

Rule. Divide the numerator by the denominator; the qwh 
tient will he the whole or mixed number* 



1. Change J^, V» ^, ^, 
^j ^-1 and 4j?-, to whole or 
mixed numbers. 



2. Change ^, iyi, H, fj, 
If, and-ijJ^, to whole or mixed 
numbers. 



3. Change ^-^ to a whole or mixed number. 

Ans. 25^, 

4. Change ^^^ to a whole or mixed number. 

Ans. 1265ft. 

5. Change ^m^ft to a whole or mixed number. 

Ans. 7065. 

TO CHANGE A MIXED NUMBER TO AN IMPROPER FRACTION. 

A,rt« 84. Since multiplying any whole number by the 
denominator of any fraction reduces the whole number to 
fractional parts of the same kind with those expressed by the 
denominator, we have the following rule. 

Rule. Multiply the whole number by the denominator of 
tlie fraction ; add the numerator to the product, and writ^ the 
sum over the denominator. 



1. Change 3^, 4f, Sf, 6|, 
7f , and SJ, to improper frac- 
tions. 



2. Change 9f, 10|, 11|, 
12f , 15j, and 20f , to improper 
fractions. 



3. Change 25^ to an improper fraction. Ans. ^f^. 

4. Change 1265^ | to an improper fraction. 

Ans. ^^y^. 

5. Change 7066 to an improper fraction whose denomina- 
tor shall be 45. Ans. -aj^f^. 

TO REDUCE A COMPOUND FRACTION TO A SIMPLE FRACTION. 

Art* 8tS. Let it be required to reduce the compound 
fraction J of | to a simple fraction. J of ^ is g^, and ^ of f is 
^, and I of J is three times ^, which is iJ=|. 

If the above analysis and results be carefully examined, it 
will be seen that ^ is obtained by multiplying ^ by ^, thus, 
|Xi = 2V' The second result is obtained % tCL\iV\x^Vya!i% 
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I I7 i» thus, j^ Xi^=^A' ^^^ ^® ^^ result, ^» is ob- 
Uined by multiplying f by f , thus, 4 X f == H = *• 

Hence we have the following rule for reducing a compound 
fraction to a simple fraction. 

Rule. Find the product ofaUtAe ToimercUors for a tuw 
numerator y and of M the dewyminators for a new denomina- 
tor; then reduce this new fraction to its hwest terms. 

If any part of the compound fraction be a whole or mixed 
number, it must be reduced to an improper fraction. 

All equal numerators and denominators may be cancelled, 
that is crossed, and not used as factors ; the simple fraction 
will thus be obtained in its lowest terms, and the operation 
Tery much shortened. 

Iij*U8TRATioN. J of } of f is reducod to a simple fraction 

^ 2 fi i 2 

thus.jX|x|=g. 

If any numerator and denominator have a common meas- 
ure, divide them both by this common measure, and use the 
quotients as factors. 

Illustration, f of ^ of j> is reduced to a simple fraction 

thus,^X^X-^=27. 

1 3 



1. Reduce i^ of f , f of f , \ 
of f , "Und J of ■^, to simple 
fractions. 



2. Reduce I of f, I of ^, t 
of i^, and ^ of •}^, to simple 
fractions. 



9. Reduce | of f of •}-} to a simple fraction. 

Ans-T^VV^ff^. 

4. Reduce -^^ of -fl of -]^ of 20 to a simple fraction. 

• Ans. f«t»=ijftt=2A. 

5. Reduce J of f of ^ of 12^ to a simple fraction. 

Ans. Ji= 1^. 

TO CHANGE ANY GIVEN FRACTION TO AN EQUIVALENT FRACTION 
WHICH SHALL HAVE ANT REQUIRED DENOMINATOR. 

Art* 89. Let it be required to change the fraction f to 
an e(|uivalent fraction whose denominator shall be 8. 

It is plain that there will be f as many eighths as there are 
fifths, because eighths are only f as large as fifths. 8 times 

I are ^^=-^, the number of eighths required. Hence the 

following rule. 
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Rule. Multiply the numerator of the given fraction bf 
the required denominator; then divide the product hy the de» 
nominator of the given fraction; the quotient will be the 
numerator of the required denominator. 



1. Change j- and f to 
eighths. 

3. Change f and \ to 
eighteenths. 



2. Change \ and \ to 
twelfths. 

4. Change f and -^ to 
twenty-fourths. 



5. Change i^ to a firaction whose denominator is 45. 

4d 

6. Change |^ of a shilling to twelfths of a shilling. 

^^- 12 — i?- 

7. Change f of a pound to twentieths of a pound. 

Ans ^y* 
Ans. g^. 

TO REDUCE A COMPLEX FRACTION TO A SIMPLE FRACTION. 

Art* 86« Let it be required to reduce -^ to a simple 



fraction. If we multiply both terms of any fraction by the 
same number, the size or value of the fraction is not altered. 

Multiplying both terms of the fraction in the numerator by 
the denominator of the other, thus, f X 6 = ^, we find that 
\ = a. Multiplying both terms of the fraction in the de- 
nominator by the denominator of the other, thus, f X ^ = ^) 
we find that f = ff. As the new fractions have the same 
denominator, it is plain that the numerators will express the 
required simple fraction ; thus, H = ^. Hence we have the 
following rule. 

SuLE. If the numerator and deftuominator he whole or 
mixed numbers, reduce them to improper firactions. 

Then multiply the numerator of each firaction by the de* 
nominator of the other; the product wiU eatress the required 
simple fraction. 



1. Reduce !-t to a simple 
, 5 ^ 

fraction. 



2. Reduce !^ to a simple 
fraction. 



6| 

I 



3. Reduce ~t to a simple fraction. Aiuu 4« 

12 '^ 
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4. Reduce ^I to a simple fraction. Ans. f{. 

5. Reduce — ^ to a simple fraction. An& •^. 

45 

TO CHANGE FRACTIONS HAVING DIFFERENT DENOMINATORS TO 
EqUIYALENT FRACTIONS HAVING A COMMON DENOMINATOR. 

Art. 87. Let it be required to change f , ^, and f^ to 
equivalent fractions which shall have a common denominator. 

If we multiply the numerator and denominator of each of 
these fractions by the same numbers, the value of each frac- 
tion will not be changed, because the numerator of each will 
still be the same proportional part of its denominator as 
before. 

Multiplying both terms of the fraction J by the denomina- 
tors of the other two, we have f^l^^f Z-^r* 

Multiplying both terms of the fraction ^ by the denomina- 
tors of the other two, we have t xt>^f - ^^• 

Multiplying both terms of the fraction J by the denomina- 
tors of the other two, we have ixix"? -fM- 

Therefore, the fractions f , ^, and f , changed to equiva- 
lent fractions, having a common denominator, are -^/^, -f^, 
andiJ*. 

From the above illustration we derive the following rule. 

Rxjus. Reduce all compound and complex fractions to 
simple fractumSy and each fraction to its lowest terms. 

Multiply each numerator hy all the denominators except 
its oiony for a new numerator ; then find the product of aU 
the denominatorSt for a common denominator^ and write it 
under each new numerator. 



1. Change % and f to 
equivalent fractions having a 
common denominator. 



2. Change f and f to 
equivalent fractions haWng a 
common denominator. 



3. Change f of ^, and -j^, to equivalent fractions which 
shall have a common denominator. Ans. ff , and Jf . 

4. Change ^, -f^, and ^, to fractions of equal value 

which shall have a common denominator. 

^ ^^ , „ Ans. 1^, JIM, and |«#. 

o. change -^j -f^, ||, and ^f , to equivalent fractions 
which fijiall have a common denominator. 

Ans. f|». Hi, Hi, and Hi. 
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TO CHANGE FRACTIONS WHICH HAVE DIFFERENT DENOMINATORS 
TO FRACTIONS OF EQUAL VALUE WHICH SHALL HAVE TAB 
LEAST COMMON DENOMINATOR. 

Art. 88« It is obvious that the product of all the 

denominators of several fractions is a common multiple or 
denominator of all of them, and it is also obvious that their 
least common multiple must be their least common denomina- 
ator. Hence, the following rule. 

KuLE. Reduce aU compound and complex jractums to 
simple ones, and eachfiraction to its lowest terms. 

Find the least comnum multiple of ail the given denominO' 
tors, which will he the least common denominator. 

Then divide the least common denominator by eaxh given 
denominator, and multiply each quotient by its given numerch 
tor; the several products tvill be the several new numerators. 



1. Change f , f , and j^, to 
equivalent fractions having 
the least common denomina- 
tor. 



2. Change f , ^, and A, 
to fractions of equal value 
having the least common de- 
nominator. 



3. Change ^, ^, and ^, to fractions of equal value having 
the least common denominator. Ans. ff , §f , and ^. 

4. Change f of {, and n, to equivalent fractions having 

the least common denominator. Ans. ^ and ^. 

Si 
6. Change -^j f of J, and — , to fractions of equal value 

which shall have the least common denominator. 

Ans. iff, ^, and ^. 

TO REDUCE THE FRACTION OF ANY HIGHER DENOMINATION OF 
MONET, WEIGHT OR MEASURE, TO THE FRACTION OF ANT 
LOWER DENOMINATION, OF EQUAL VALUE. 

Art. 89* Let it be required to reduce f of a dollar to 
the fraction of a cent 

A cent is 100 times less valuable than a dollar ; hence it 
follows that the fraction of a cent, equal in value to any 
given fraction of a dollar, must be 100 times greater than the 
fraction of a dollar. As the size or value of a fraction 
depends upon the proportional part which the numerator is 
of the denominator, it follows that if we make the numerator 
100 times greater, the fraction becomes 100 times greater ; 
thus, $^xioo-i^-aL|ii of a cent. 



> 
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From the above illustration we deduce the following rule. 

Rule. Multiply the numerator of the given fraction by 
that number of the lotoer denomination which is equal to a 
unit of the higher^ and write the product otter its denominator. 



1. Reduce f of a pound to 
the fraction of a shilling. 



2. Reduce f of a shilling 
to the fraction of a penny. 



3. Reduce |- of a ton to the fraction of a pound. 

Ans. xfc|Jii of a lb. 

4. Reduce |^ of an acre to the fraction of a rod. 

Ans. -4^= *l^ of a rod. 
6. Reduce } of an hour to the fraction of a minute. 

Ans. A|iLs=i^ of a min. 

TO CHANGE THE FRACTION OF ANY LOWER DENOMINATION OF 
MONEY, WEIGHT OF MEASURE, TO THE FRACTION OF ANY 
HIGHER DENOMINATION, OF EQUAL VALUE. 

Art. 90* Let it be required to change ^^ of a cent to 
the fraction of dollar. 

A dollar being 100 times greater in value than a cent, the 
fraction of a dollar, equal in value to any given fraction of a 
cent, must be 100 times less than the fraction of a cent. As 
the size or value of a fraction depends upon the proportional 
part which the numerator is of the denominator, if we make 
the denominator 100 times greater, the fraction becomes 100 
times less; thus, ^^T(nr"fW=i of a dollar. Hence we 
derive the following 

Rule. Multiply the denominator of the given fraction by 
that number of the lower denomination which is equal to a 
unit of the higher, and torite the product under the numera" 
tor, 

1. Change ^ of a shilling 2. Change -^ of a penny 
to the fraction of a pound. to the fraction of a shilling. 

3. Change lifa^ ©f a pound to a fraction of a ton. 

Ans. {- of a ton. 

4. Change ^^ of a rod to the fraction of an acre. 

Ans. \^ of an acre. 

5. Change iji of a minute to the fraction of an hour. 

Ans. j- of an hour. 

6. Change f- of a pound to the fraction of a cwt 

Ans. -nArB* of a cwt. 




d 
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TO BEDTTCE ANY SIMPLE OB COMPOUND QUANTITY TO THE FBAC- 
TIONAL PART OF ANY OTHER SIMPLE OR COMPOUND QUANTITY 
OF A LIKE KIND. 

ArC« 91 • Suppose we wish to express what part 7 
inches is of 9 inches. 

As every fraction expresses the part which its numerator 
is of its denominator, we have only to write the number 
which the question requires to be made the fractional part 
of the other for the numerator of a fraction, and the other for 
the denominator ; the fraction thus formed will express the 
fractional part required. Then writing 7 inches for the 
numerator of a fraction, and 9 inches for the denominator, 
thus ^, we find that 7 inches is 7 ninths of 9 inches. 

Again ; suppose we wish to reduce 13s. 4d. to the frac- 
tional part of £1. 

13s. 4d. are equal to 160 pence. £1 is equal to 240 pence. 
Writing 160 pence for the numerator of a fraction, and 240 
pence for the denominator, thus, jf8 — ii we find that 138. 
4d. is 160 two hundred fortieths, or 2 thirds, of £1. From 
tliese illustrations we derive the following 

Rule. Reduce the given quarUities to the lowest derwmina^ 
tion in either of them; then urrite the number which the ques* 
tion requires to be made the fractional part of the other for 
the numerator of a fraction^ arid the other number for the 
denominator; the fraction thus formed will express the reqtwred 
part. 



1. Reduce 12 cents and 5 mills 
to the fraction of a doUar. 

3. What fractional part of 1 
yazd is 1 foot 9 inches? 



2. Keduce 48. 6d. to the frac- 
tion of a dollar. 

4. What fractional part of 6 
acres is 3 acres 3 roods? 



5. Reduce 7 oz. 4 pwts. to the fraction of a pound. 

Ans. f of a pound. 

6. What fractional part of a cwt. are 3 qrs. 14 lbs. ? 

Ans. {^ of a cwt. 

7. Reduce 6 fur. 26 rds. 3 yds. 2 ft. to the fraction of a 
mile. Ans. ^ of a mile. 

8. What fractional part of an acre are 1 rood and 30 
rods ? Ans. -/^ of an acre. 

9. Reduce 3 hhds. 31 gals. 2 qts. to the fraction of a ton. 

Ans. f of a ton. 

10. What fractional part of a month are 3 w. 1 d. 9 h. 
96 m. ? Ans. t o^ ^i month. 
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11. What fractional part of 10 dollars is $6.47 ? 

Ans. -f^jf of 10 dollars. 

12. What fractional part of £5. 16s. is 18s. 6d. ? 

Ans. ^j of £5. 16s. 

13. What fractional part of 15 acres is 24 acres 3 roods ? 

Ans. f J of 15 acres. 

14. What fractional part of 12 cwt is 7 cwt. 3 qrs. 14 lbs. ? 

Ans. ii of 12 cwt. 

15. What fractional part of 25 m. 5 fur. is 17 m. 3 fur. 
20 rods ? Ans. ^ of 25 m. 5 fur. 

TO REDUCE THE FRACTION OF ANY HIGHEE DENOMINATION OF 
KONBT, WEIGHT, OR MEASURE, TO ITS VALUE IN WHOLE 
NUMBERS OF LOWER DENOMINATIONS. 

• Art. 93. Suppose we wish to find the value of | of £1. 
in shillings and pence. 

f of a pound is equal to 20 times as great a fraction of a 
shilling, or ^ of a shilling, and ^ of a shilling is equal to 
13{ shillings. 

Again, 7 of a shilling is equal to 12 times as great a frac- 
tion of a penny, or -^ of a penny, and -^ of a penny is equal 
to 4 pence. We have thus found that f of £1. is equsd to 
13s. 4d. Hence the following 

Rule. Eeduee the given firaetum to a fraction of the next 
lower derunninatum by multiplying its numeralor by that 
number of the lower denomination which is equal to a unit of 
the higher, and write the product over the denominator; if 
this product be an improper fraction, reduce it to a whole or 
mixed number by dividing the numerator by the denominator. 
If the quotient be a mixed number, reduce the fractional part 
to a fraction of the next lotoer denomination, as before, and 
thus proceed through all the lower denominations ; the several 
quotients will express the value of the given fra/:tion in the 
lower denominations, 

1. Reduce j- of a dollar to 2. Reduce £ of a dollar to 
its value in cents and mills. its value in shillings and 

3. What is the length of pence. 
^ of a yard, in feet and 4. What number of roods 
inches ? and rods in J of an acre ? 

5. Reduce f of a lb. troy to its value in lower denomina- 
tions. Ans. 7 oz. 4 pwts. 

6. In f of a cwt., how many quarters and pounds? 

Ans. 3 qrs. 14 lbs. 
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7. Reduce f of a mile to its value in whole numbers of 
lower denominations. Ans. 6 fur. 26 rds. 3 yds. 2 ft. 

8. In -^ of an acre, how many roods and rods ? 

Ans. 1 rood 30 rods. 

9. Reduce { of a tun of wine to its value in whole num« 
hers of lower denominations. Ans. 3 hhds. 31 gals. 2 qts. 

10. In ^ of a month, how many weeks, days, hours, and 
minutes ? Ans. 3 w. 1 d. 9 h. 36 m. 

11. What is the value of |- of a £. in shillings, pence, and 
farthings? Ans. 15s. 6d. 2fqrs. 

12. What is the value of § of a lb. avoirdupois, in ounces 
and drams ? Ans. 10 oz. 10§ drs. 

13. What is the value of {- of a cwt., in quarters, pounds, 
ounces, and drams ? Ans. 3 qrs. 3 lbs. 1 oz. 12f drs. 

14. What is the value of f of a mile, in furlongs, rods, 
yards, feet, and inches ? 

Ans. 4 fur. 22 rds. 4 yds. 2 fl. 1^ in. 



ADDITION OF VUIiGAR FRACTIONS. 

Art* 08* Addition of vulgar fractions is the method of 
finding the sum of two or more fractional numbers or quan- 
tities. 

Suppose we wish to find the sum of -|^, i^, and -f^i of a 
yard. 

When fractions have a common denominator, and are of 
the same denomination, we can find the sum of them by 
adding the numerators and writing their sum over the com- 
mon denominator ; thus, A*f"A~l~A" = iJ==^i" yards. 

When fractions have not a common denominator, they 
must be changed to fractions having a common denominator 
before we can add them. 

When fractions are of different denominations, they must 
either be reduced to the same denomination, or to their value 
in whole numbers of lower denominations, before they can 
be added. 

Compound and complex fractions must be reduced to sim- 
ple fractions. Mixed numbers may either be reduced to 
improper fractions, or the whole numbers and fractional parts 
may be added separately. 

From the preceding remarks we derive the following 

RiTLE. Reduce compound amd complex fr€u:tio7is to simple 
fractions t mixed nufiUiers to improper fractvm&y /ractwitt oj 
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different denondnatians to the samej and aU of them to their 
lowest terms. 

If the fructums have different denominatorsj change them 
to fractions having the least common denominator y then add 
the numerators arid write their sum over the common denom- 
inator. If the result he an improper fraction^ reduce it to a 
whole or mixed number. 



1. What is the sum of f 
andf ? 

3. What is the sum of 3^ 
and4f? 

5. What is the sum of J of 
t and f off? 



2. What is the sum of | 
and -f ? 

4. What is the sum of 9| 
and 12f ? 

6. What is the sum off of 
a pound and { of a shilHng ? 



7. What is the sum of f , J of J, and 9J ? Ans. 10^. 

8. What is the sum of |, |, J, and /y ? Ans. l^J^. 

9. What is the amount of ^ of f ^ and ^ of 4j- ? 

Ans. f{-. 

10. What is the sum of 1^, 2^, 3j^, ^, and 5^ ? 

Ans. 16i^^. 

11. What is the amount of —-, ~, and -J? 

Ans. 2H. 

12. What is the sum of 4- of a dollar, J of a cent, and j- of 
amill? 

Ans. 13 cts. 2|^ mills. 

13. What is the sum of | of a pound and f of a shilling ? 

Ans. 8s. Od. 3^qrs. 

14. What is the sum of | of a mile and f^^ of a furlong ? 

Ans. 6 fur. 28 rods. 

15. What is the amount of j- of a week, ^ of a day, j- of 
an hour, and } of a minute ? 

Ans. 2 days 2 hours 30 min. 45 sec. 

16. What is the sum of J, ^ of 4-^, and |^ of 6f ? 

Ans-. ma. 

17. What is the amount of J of ^, ^ of 5^, 409|, and 
819i? Ans. 1232. 

18. What is the sum of ^ of 18^- and |i of | of 16^ ? 

19. What is the sum of f of a ton, f of a cwt., f of a qr., 
and I of a lb. ? Ans. 16 cwt. 3 qrs. 2 lbs. 14 oz. 

20. A trader purchased 4 pieces of silk ; the first meas- 
ured 35f yds. ; the second, 36^ yds. ; the third, 37 J yds, ; 
and the fourth, 38J yds. What number of yards did he 
purchase ? Ans. 148 yards. 
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SUBTRACTIOir OF TUI46AR FRACTIOirS. 

Art* 04« Subtraction of vulgar fractions is the method 
of finding the difference between any two fractional numben 
or quantities. 

When two fractions have a common denominator, and are 
of the same denomination, we can find their difference bjr 
taking the less numerator from the greater, and writing their^ 
difference over the common denominator ; thus, the difference 
between f of a yard and f of a yard is f or j- of a yard. 

When the two fractions have not a common denominator, 
they must be reduced to a common denominator before sub- 
traction can be performed. 

When the two fractions are of different denominations, ther 
must either be reduced to the same denomination, or to their 
value in whole numbers of lower denominations. 

Compound and complex fractions must be reduced to sim* 
pie fractions. Mixed numbers may be reduced to improper 
fractions, or the fractional parts and whole numbers may be 
subtracted separately. Hence the following 

Rule. Reduce compound and complex fractions to simpU 
JractioTis, mixed numbers to improper fractions, fractions of 
afferent denomijuUions to the same, and both of them to their 
lovoest terms. 

If the two fractions have different denominators^ change 
them to fractions having the least common denominator, then 
subtract the less numerator from the greater, and write the 
remainder over the common denominator. 



1. What is the difference 
between ^ and j- ? 

3. What is the difference 
between f and J ? 

5. What is the difference 
between f of J and ^ of |- ? 

7. What is the difference 
between 12| yards and 15j- 
yards? 



2. What is the difference 
between f and f ? 

4. What is the difference 
between % and ^ ? 

6. What is the difference 
between f of ^ and f of J ? 

8. What is the difference 
between 15^ lbs. and 21f lbs. ? 



9. What is the difference between 4j> and If ? 

Ans. 2^. 

10. What is the difference between ^ of 2j^ and ^ of If ? 

Ans. a. 

11. What is the difference between 9f and f of 6{^? 

Ans. 7-j^ 

12. What is the difference between 45^ and 36(? 

10 Ans. 8tt- 
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MITI'TIPIilCATIOlir OF TITIiGAli FRACTIOH8. 

TO MULTIPLY A FRACTION BT A WHOLE NUMBER. 

Art* 9Sm To multiply a fraction by a whole number is 
to repeat the size or value of the fraction as many times 
as there are units in the multiplier or whole number. 

The size or value of every fraction depends upon the 
TOoportion which its numerator bears to its denominator. 
The denominator of a fraction not only expresses the num- 
ber of parts into which a unit or integer is supposed to 
be divided, but it also indicates the size of those parts. As 
the numerator indicates the number of parts expressed by the 
fraction, if the numerator be made any number of times 
greater, while the denominator remains me same, the fraction 
is made the same number of times greater. 

If the denominator be made any number of times smaller, 
while the numerator remains the same, the fraction is made 
the same number of times greater. 

Let it be required to multiply ^ by 3. Multiplying the 
numerator, 4 fifteenths, by 3, the product is 12 fifteenths, 
which we write over the denominator, thus : -^ 3 = |^= ^. 
Dividing the denominator, 15 fifteenths, by 3, the quotient is 
6 fifths, which we write under the numerator, thus : ^^3 = 
f, as above. 

From the above remarks and illustration we deduce the 
following rules for multiplying a fraction by a whole number. 

Rule I. Midtijdy the numereUor by the whole number ^ and 
write the product over the denominator. 

Rule II. Divide the dewyminator by the whole number, and 
write the quotient under the numerator. 

Jff" the given fraction be compound or compkx, reduce it to a simple 
fraction. li/Rxed numbers may be reduced to improper fractions, and 
then multiplied, or the whole number and fraction may be multiplied 
separately. 



1. If J of a yard of cloth 
will make 1 vest, how many 
yards will make 4 vests ? 

3. If 1 yard of silk be worth 
f of a dollar, what are 8 yards 
worth? 



2. If 1 pound of tea be 
worth §^ of a dollar, how many 
dollars are 6 pounds worth ? 

4. Suppose f of a yard of 
silk will make a bonnet, how 
much will make 9 bonnets ? 



5. What will be the product of f of f multiplied by 12? 

Ans. 7-J. 

6. What will be the product of fj multiplied by 32 ? 

Ans. 18j-. 

7. What will be the product of 125^^ multiplied by 26 ? 

Ans. 3142. 
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TO MULTIPLY A WHOLE NUMBER BY A FRACTION. 

Art. 96« To multiply a whole number by a fraction 
is to find such a part or parts of the whole number, for a 
product, as the fraction indicates. 

To multiply any whole number by ^, we find one half of 
the number for the product; to multiply any whole number 
by J, we find three fourths of the number for the product. 

Suppose we wish to multiply 24 by f. If we multiply 24 
by the numerator, 5, the product is 120 ; if we divide 120 by 
the denominator, 8, the quotient is 15, which is 5 eighths of 
24. Again, if we divide 24 by the denominator, 8, the 
quotient is 3 ; if we multiply 3 by the numerator, 5, the 
product is 15, which is 5 eighths of 24. 

The reason why these two operations produce the same 
result is, that 1 eighth of 5 times any given number is equal 
to 5 times 1 eighth of the same number. Hence we derive 
the following rules for multiplying a whole number by a 
fraction. 

Rule I. Multiply the whole number by the numerator of 
the fraction^ and divide the prodv>ct by the denominator. 

Rule II. Divide the whole number by the denominator of 
the fraction^ and multiply the quotient by the numerator. 



1. If a quire of paper is 
worth 24 cents, what is | of 
a quire worth ? 

3. If you multiply 50 by 
f , what will be the product ? 

5. If a yard of silk is 
worth 56 cents, what will be 
the value of J of a yard ? 

7. If 63 be multiplied by 
J, what will be the product ? 



2. If linen is worth 40 
cents a yard, what is f of a 
yard worth ? 

4. If 60 be multiplied by 
J^, what will be the product ? 

6. If an acre of land is 
worth 30 dollars, what is the 
value of -^ of an acre ? 

8. What will be the pro- 
duct of 144 multiplied by -^ ? 



9. What will be the product if 1728 be multiplied 
by ^ ? Ans. 612. 

10. If a ton of hay is worth 16 dollars, what is ^ of ^ of 
a ton worth ? Ans. 9f dollars. 

11. What will be the product if 3456 be multiplied by | 

ofii? Ans. 2527f 
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TO KULTIFLY A FRACTION BT A FRACTION. 

Art* 07« To multiply a fraction by a fraction is to find 
0Qch a part or parts of any given fraction as is indicated by 
the fractional multiplier. 

Let it be required to multiply f by {. 

One fourth of f is ^, which is obtained by multiplying 
the denominator of the multiplicand by the denominator of 
the multiplier; thus, tx4B^« Three fourths of ^ is 3 
times if(fj or j4) which is obtained by multiplying the numer- 
ator of the multiplicand by the numerator of the multiplier; 

thus, AX3-^:=|. 

From the preceding illustration we derive the following 
rule for multiplying a fraction by a fraction. 

Rule. Seduce conqnmnd and complex fractions to simple 
fractions, and mixed numbers to improper fractions. 

Multiply the numerator of the multiplicand by the numeral 
tor of the muUipUer for the numerator of the prodtict, and 
the dsTunninaJtor of the multiplicand by the deftoTninator of 
the wxtlXvpHer for the devumdruUor of the product, 

2. What is J of J of a dol- 
lar? 

4. What is the product of i 
multiplied by | ? 

6. What is I of I of a 
melon? 

8. What is the product of 
f multiplied by f ? 

10. A manufacturer owned 
|- of a flour mill, and has 
sold f of what he owned; 
what part of the whole mill 
did he sell ? 



I. What is i of i of a dol- 
lar? 

3. What is the product of 

5. What is f of I of an 
orange ? 

7. What is the product of 
f multiplied by f ? 

9. A merchant bought | 
of a ship, and sold ^ of f of 
f of what he purchased; what 
part of the whole ship did he 
sell? 

II. If a yard of silk is worth } of a dollar, what is f of a 
yard worth ? Ans. -jl^ of a dollar. 

12. If corn is worth f of a dollar a bushel, what will | of 
a bushel cost? Ans. ^^ of a dollar. 

13. When sugar is worth 8| dollars a cwt., what is the 
value of J of } of a cwt. ? Ans. 3^ dollars. 

14. If a yard of broadcloth is wordi 3J dollars, what will 
15| yards cost ? Ans. 61^ dollars. 
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DIVISION OF VUIiGAR FRACTIONS. 

TO DIVIPE A FRACTION BY A WHOLE NUMBER. 

Art. 98. To divide a fraction by a whole number is to 
find such a part of the fraction as is indicated by the whole 
number, or it is to find what part of one time the fraction 
will contain the whole number. 

The operations in dividing a fraction by a whole number 
must be the reverse of those in multiplying a fraction by 
a whole number ; hence it follows that as many times as the 
numerator is made smaller, while the denominator remains 
the same, so many times is the fraction made smaller; 
also, that as many times as the denominator is made greater, 
while the numerator remains the same, so many times is the 
fraction made smaller, because the number of parts in the 
denominator having been made any number of times greater, 
each of the parts is the same number of times smaller. 

Let it be required to divide the fraction f by the whole 
number 3 ; that is, to find one third of f , or to find what part 
of 1 time the fraction f will contain the whole number 3. 

One third of | is ^, which is obtained by dividing the 
numerator of the fraction f by the whole number 3 ; thus, 
f "^ 3 =^. The same result may be obtained by multiplying 
the denominator of the fraction f by the whole number 3 ; 

From the above illustration we derive the following rules 
for dividing a fraction by a whole number. 

Rule I. Divide the numerator by the whole numbert afid 
write the qtiotient over the denominator. 

Rule II. Multiply the denominator by the whole number ^ 
and write the product under the numerator. 



1. If f of a bushel of 
apples be equally divided 
amon| 3 boys, what part of a 
bushel will each boy receive ? 

3. If if be divided by 6, 
what will be the quotient ? 

5. If ^ of a yard of silk 
be cut into 7 pieces of equal 
length, what will be the length 
of each piece ? 

7. What part of 1 time is 
9 contained in 4 ? Ill contained in %} 

30* 



2. If f a dollar be equally 
divided among 4 girls, what 
part of a dollar will each of 
them receive ? 

4. If If^ be divided by 6, 
what will be the quotient ? 

6. If f of a dollar be 
equally divided among 8 
boys, what part of a dollar 
will each of them receive ? 

8. What part of 1 time is 
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9. HyoahaTef d'a tonof liay»and distribote it equally 
fimnng 75 lioises, what part of a ton will each horse receive ? 

Ans. y^ of a ton. 

10. K f^ be divided by 25, what will be the quotient? 

Ans. ^. 

11. If 4^ of a cwt of sugar be equally divided among 64 
sddiers, what part of a cwt. will each receive ? 

Ans. ^ijl^ of a cwt. 

12. What will be the quotient if the fraction ^ be divided 
by 19 ? Ans. ^. 

13. What part of 1 time will the fraction ^ contain the 
v^ole number 144 ? Ans. t?7V 

14. If f of f be divided by 12, what will be the quotient ? 

Ans. jf^, 

15. If 5 yards of cloth be worth { of { of a dollar, what 
is the value of 1 yard ? Ans. j^ of a dollar. 

16. If 15 yards of silk be wordi 12} dollars, what is the 
value of 1 yard ? Ans. ^^ of a dollar. 



TO DDHDE A WHOLE NUMBES BT A FRACTION. 

Jkrtm 99* To divide a whole number by a fraction is to 
find the number of times, or part of time, a fraction is con- 
tained in a whole number. 

It is obvious that the operations in dividing a whole num- 
ber by a fraction must be the reverse of those in multiplying 
a whole number by a fraction. 

Let it be required to divide the whole number 15 by the 
fraction f . 

The fraction f being only 5 eighths of a unit, it is plain 
that f is contained J as many times in any whole number as 
there are units in uat number. If we multiply the whole 
number 15 by the denominator 8, the product will be eighths; 
if we divide this product by the numerator, 5 eighths, the 
quotient will be the number of times that | is contained in 
15 ; thus, 15 X 8 = 120, and 120 -5- 5 = 24. 

Again, if we divide 15 by the numerator 5, and then mul- 
tiply the quotient by the denominator 8, the product will be 
the number of times that f is contained in 15 ; thus, 15-7-5 
=3, and 3X8 = 24 

From these illustrations we deduce the following rules for 
dividing a whole number by a fraction. 
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RiTLE I. Multiply the whole number by the derunninatar of 
thefrojctixm^ and divide the product by the numerator. 

HxTLE II. Divide the whole number by the numerator of the 
firaction, and multiply the quotient by the denornmaior. 



1. If a pair of shoes be 
worth I of a dollar, how many 
pair can you buy with 6 dol- 
lars? 

3. How many times is ^ 
contained in 6 ? 

5. When apples are worth 
•|- of a dollar a bushel, how 
many bushels can you pur- 
chase with 7 dollars ? 

7. How many times is -^ 
contained in 7 ? 



2. If a yard of linen be 
worth 1^ of a dollar, how many 
yards can you buy with 6 
dollars ? 

4. How many times is ^ 
contained in 10 ? 

6. If ^ of a barrel of flour 
last a family 1 month, how 
long will 5 barrels last the 
same family ? 

8. How many times is -^ 
contained in 11 ? 



9. If f of a cord of wood be worth 6 dollars, what is the 
▼alue of a whole cord ? Ans. 8 dollars. 

10. How many times is -^ contained in 25 ? 

Ans. 53f times. 

11. If ^ of an acre of land be worth 80 dollars, what is 
the value of an acre ? Ans. 100 dollars. 

12. If 75 be -^ of some number, what is the whole of that 
number? Ans. 180. 

13. If ^^ of a cotton manufactory be worth 8500 dollars, 
what is the whole of it worth ? Ans. 22500 dollars. 

14. How many times is 16 j-, or •^, contained in 132 ? 

Ans. 8 times. 

15. If f of j- of a ship is worth 2100 dollars, what is the 
value of the whole ship ? Ans. 4000 dollars. 

TO DIVIDE A FRACTION BY A FRACTION. 

Art* 100. Dividing a fraction by a fraction is the method 
of finding what part of 1 time, or what number of times, one 
fraction is contained in another. 

As the operations in dividing one fraction by another are 
the reverse of those in multiplying one fraction by another, 
we may divide the numerator of the dividend by the numera- 
tor of the divisor for the numerator of the quotient, and the 
denominator of the dividend by the denominator of the divi- 
sor for the denominator of the quotient ; thus, ij^if = t* 

One fraction may be divided by another by dividing the 
niunerator of the dividend by the fractionai divisor, and 



( 
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writing the quotient over the denominator of the dividend ; 

'^"*' 25 25=5- 

Again, one fraction may be divided by another by multi- 
plying the denominator of the dividend by the fractional 
divisor, and writing the product under the numerator of the 

12 12 4 

dividend; thus, 2^ ^^=j^=-^. 

As the result of each of the above methods of operation 
will often be a complex fraction, the following mediods of 
operation will be more convenient. 

Let it be required to divide f by |. As these fractions 
have a common denominator, it is plain that % is contained 
in |- as many times as 3, the numerator of the divisor, is con- 
tained in 7, the numerator of the dividend, which is 2-^ times. 

Again, let it be. required to divide } by j-. f ss-^, and 
f s-^. Then, dividing 8, the numerator of the dividend, 
by 9, the numerator of the divisor ; thus, f ; we find that |> 
is contained in f f of 1 time. 

Hence it is plain, that one fraction can be divided by 
another, when they have a common denominator, by dividing 
the numerator of tne dividend by the numerator of &e divisor. 

When the two fractions have not a common denominator, 
and as the common denominator is not used in the operation, 
it is only necessary to find the new numerators ; these new 
numerators will express the quotient. 

From the above illustration we derive the following rule 
for dividing one fraction by another. 

Rule. Reduce compound and complex fractions to simple 
fractionsy mixed numbers to improper fractions, fractions of 
different denominations to the same. If the ttvo fractions have 
the same denominator, divide the numerator of the dividend by 
the numerator of the divisor. 

If the two fractions have different denominators, multiply 
the numerator of the dividend by the denominator of the divi- 
sor, the product toiU be the numerator of the quotient; then 
multiply the numerator of the divisor by the denominator of 
the dividend, the product will be the denominator of the qwh 
tient. 



1. How many pounds of 
raisins, at ^ of a dolkr a 
pound, can you buy with j- of 
a dollar 1 



2. How many pounds of 
tea, at ^ of a dollar a pound, 
can you purchase with 5^ 
dollars ? 
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3. How many times is i 
contained in f ? 

5. How- many yards of 
cloth, at |- of a dollar a yard, 
can be purchased with 4f dol- 
lars? 

7. How many times is If 
contained in 9f ? 

9. When figs are worth ^ 
of a dollar a pound, how many 
pounds can you purchase with 
f of a dollar ? 

11. How many times is f 
contained in ^ ? 



4. How many times is ( 
contained in ^ ? 

6. How many boxes of 
oranges, at Sf dollars a box, 
can be purchased with 12j> dol- 
lars? 

8. How many times is i 
contained in 9f ? 

10. If a bushel of potatoes 
cost f of a dollar, how many 
bushels can you buy with J 
of a dollar ? 

12. How many times is } 
contained in f ? 



13. At 3|- dollars a yard, how many yards of broadcloth 
can be purchased with 25|- dollars ? Ans. 7^ yards. 

14. If f of a yard of silk cost f of a dollar, what will 1 
yard cost ? Ans. 1^ dollars. 

15. A man purchased f of an acre of land for 24|^ dollars ; 
what is the vaiue of an acre at the same rate ? 

Ans. 86f dollars. 

16. A baiker purchased Ig^ barrels of flour for 85^ dollars ; 
how much did the flour cost him a barrel ? 

Ans. 6i dollars. 

17. If } of f of a yard of linen cost f of f of a dollar, what 
will be the value of 1 yard ? Ans. 1^ dollars. 

18. How many tons of coal, at 5f dollars a ton, can be 
purchased with 125f dollars ? Ans. 23^ tons. 

19. How many barrels of apples can you purchase with 
48^ dollars, at 2^ dollars a barrel ? Ans. 22|| barrels. 

20. If f of f of a ship is worth 1225^ dollars, what is the 
value of the whole of the ship ? Ans. 2451 J dollars. 

21. How many times is ^ of a rod contained in |> of a 
mile ? Ans. 336 times, 

22. How many bottles, containing 1 j- pints each, can be 
filled with 27J gallons of beer ? Ans. 148 bottles. 

23. If a yard of ribbon cost ^ of a shilling, how many yards 
can you purchase with f of a pound ? Ans. 14f- yards. 

24. If the wheels of a railroad car are ll-i^ feet in circum- 
ference, how many times will each of them turn round in 
running 42^ miles? Ans. 19609^ffy times. 
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PRACTICAIi QUESTIONS IK TUIiGAR FRAC- 

Tiosrs. 

Alt. 101« 1. What is the sum of ^ and ^? What is 
their difference ? 

2. What is the sum of f of f and f of f ? What is their 
difference ? 

3. What is the sum of 17f and 12^? What is their 
difference ? 

4 What is the sum of f of a pound and f of a shilling? 
What is their difference ? 

5. What is the amount of f of an English ell and |- of a 
yard ? What is their difference ? 

6. What is the amount of 15^ acres and 3$ roods ? What 
is their difference ? 

7. What is the amount of 12|- tons and 15^ pounds? 
What is their difference ? 

8. What is the amount of | of a day and ^ of an hour? 
What is their difference ? 

9. What will be the product of f of ^ multiplied by f 

oft? 

10. What will be the quotient of f of J divided by f of t? 

11. What will be the product of 25J multiplied by 12i ? 

12. What will be the quotient of 25^ divided by 12f ? 

13. If a yard of silk is worth j- of a dollar, what is f of a 
yard worth ? 

14. If t of a yard of silk is worth ^ of a dollar, what is 
the value of a yard ? 

15. If a yard of broadcloth is worth 3| dollars, what are 
3| yards of the same cloth worth ? 

16. If 3f yards of broadcloth are worth 14^ dollars, what 
is the value of one yard of the same kind of cloth ? 

17. If |- of a cord of wood is worth 5^ dollars, what is the 
value of a cord ? What is the value of 12^ cords ? 

18. If 31^ gallons of molasses are worth 9^ dollars, what 
is one gallon worth ? What are 5} gallons worth ? 

19. When coal is worth 7J dollars a ton, what is f of a 
ton worth ? What is the value of 12^ tons ? 

20. A merchant purchased -^ of a ship ; he has since sold 
i of his share. What part of the whole ship did he sell ? 
What part does he still own ? 

21. if f of f of an acre of land is worth 16^ dollars, what 
is the value of an acre ? What is the value of a farm con- 
taining 325} acr^s ? 
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DECIMAL FRACTIONS. 

Art* 103. A dedmal fraction is any number of tenths, 
hundredths, thousandths, &c., of a unit or integer ; hence, 
the denominator of a decimal fraction is a unit with so many 
ciphers annexed as there are figures in the numerator. 

A decimal fraction is expressed by writing only the numer- 
ator, or number of parts, and then placing a point at its left 
to distinguish it from a whole number. If the figures of the 
numerator do not equal in number the ciphers of the denom- 
inator, they must be made equal by prefixing ciphers. 
^ are written thus : .5 tenths. 
^f^ are written " .25 hundredths. 
iVo^o are written « .375 thousandths. 
T^^ are written " .05 hundredths, 
-p^ are written << .005 thousandths. 
It is a principle of whole numbers that they increase in a 
tenfold prc^rtion from the place of units towards the left ; 
so it is a principle of decimal fractions that they decrease In 
a tenfold proportion from the place of units towards the 
right ; which is shown in the following table. 

NOTATION AND NUMERATION TABLE* 
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Whole numbers. Decimal parts. 

The figures at the left of the decimal point, in the table, 
express whole numbers. The 5 in the 1st place at the 
tight of the point expresses 5 tenths ; 5 in the 2nd place, 
5 hundredths ; 5 in the 3rd place, 5 thousandths ; 5 in the 
4th place, 5 ten thousandths ; 5 in the 5th place, 5 hundrad 
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liioasandths ; 6 in the 6th place, 5 millionths ; 5 in the TAl 
place, 5 ten millionths ; 5 in the 8th place, 5 hundred mil- 
lionths ; 5 in the 9th place, 5 billionths ; and all of them 
taken together are read thus : five hundred fifty-five million, 
five hundred fiffcy-five thousand, five hundred fifty-five bil- 
lionths. 

NOTATION AND NUMBRATION OF DECIMAL 

FRACTIONS. 

Since decimal fractions decrease in a tenfold proportion 
from the left towards the right, they must increase in the 
same proportion from the right towards the left; hence it 
follows that they are subject to the same law of notation, and 
consequently to the same modes of operation, that whole 
numbers are. 



NUMBRATION OF DECIMAIi FRACTIONS. 

Art* 103« Numeration of decimal fractions is the 
method of reading them. It will be perceived that the name 
of the parts expressed by the numerator is the ordinal number 
of its denominator, and the denominator is always known to be 
a unit with as many ciphers annexed as there are figures in 
the numerator. Since the numerator expresses the number 
of parts, and the ordinal number of its denominator expresses 
the name of those parts, we have the following rule for 
reading decimal fractions. 

Rule. Read the numerator, or number of parts^ as if it 
were a whole number, and then read the ordinal number of its 
denamifiator, or name of those parts. 

Pupils should be required to read the following decimal 
numbers. 

.375 .1234 .23456 17.406504 

.406 .2053 .04063 40.064056 

.017 .0405 .00567 51.140864 

.008 .0046 .50608 75.000046 

.049 .0509 .06079 97.1 



:i:i rj:^ 



NOTATION OF DECIMAIi FRACTIONS. 

Art. 104L Notation of decimal firadioiis is the method 
of writing or expressing them by their proper figures. 

By examining the table, it will be perceived that a figure 
in the first place at the right of the decimal point expresses 
tenths, in the second place, hundredths, in the third place, 



\ 
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Acnisaiidths, &c. Henoe we have the following nde fior 
writing decimal fractions. 

Rule. Write a figure expressing the number of tenths, 
kandredths, thousandths, ^c, of the given decimal, each in ii$ 
proper place, observing to write a cipher in the place of eaek 
of the parts omitted. 

Pupils should be required to write the following decimal 
numbers. 

1. Five hundred and five thousandths. 

2. Seven thousand five hundred and fifleen ten thou- 
sandths. 

3. Twenty-five thousand and seventy-five hundred thou- 
sandths. 

4. Forty-eight thousand and eighty-nine hundred thou- 
sandths. 

5. One hundred twenty thousand two hundred and fire 
millionths. 

6. Six hundred seventy-six thousand and forty-five tea 
millionths. 

7. Five hundred thousand and forty-five hundred mil- 
lionths. 

8. Nine hundred eighty-seven thousand and twenty-fire 
hillionths. 

9. Eight hundred twenty thousand and twenty-fire ten 
biHionths. 

10. Seven hundred and fifteen thousand and forty-fire 
trillionths. 

Art. lOS* Annexing a cipher to a decimal fraction 
reduces it to the next lower order or denomination, but does 
not alter its size or value, since every significant figure con- 
tinues to occupy the same place ; thus, .5, .50, and .600, are 
all of the same size or value, each being equal to -^^ or j^ of 
a unit. 

Prefixing a cipher to a decimal fraction reduces it to the 
next lower order or denomination, and also diminishes its 
size or value in a tenfold proportion by removing the signifi- 
cant figures further from the decimal point ; thus, .5, .05, and 
.005, mffer in size or value, .5 being equal to -j^ or j-, .05 being 
equal f^ or ^, and .005 being equal to xrhnr ^^ Thr* 

Two or more decimal fractions, each containing the same 
number of figures, have a common denominator ; thus, .005, 
.060, and .500, have 1000 for a common denominator. 

Two or more decimal fractions, each containinig«^.dxfifewxA 
11 
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number of figures, may be changed to fractions having a 
common denominator, by annexing so many ciphers as are 
necessary to make the number of figures in each fraction 
the same ; thus, .5, .05, and .500, may be changed to .500, 
.050, and .500, which have 1000 for a common denominator. 

A mixed number, that is, a whole number and decimal 
annexed, is equal to an improper fraction whose numerator 
is all the figures of the mixed number, taken as a whole 
number, and whose denominator is that of the decimal part 
of the mixed number. Thus, 45.75 is equal to ^V-» which 
is obvious from the method of changing a mixed number to 
an improper fraction. 

The denominations of federal money are purely decimal, 
dollars being units or whole numbers, dimes tenths of a 
doUar, cents hundredths of a dollar, and mills thousandths of 
a dollar ; consequently, federal money and decimal fractions 
are subject to the same methods of operation. 



ADDITION OF DECIMAIi FBACTIOHTS. 

Avt* 108* Since decimal fractions increase in a tenfold 
proportion from right to left, like whole numbers, we have the 
following rule for addition of decimal fractions. 

Rule. Write the numbers to be added^ tohetker mixed or 
pure decimals, placing whole numbers under whole numbers, 
tenths under tenths, hundredths under hundredths, ^c. 

Find their sum as in addition of simple numbers ; and, from 
the right, point off so many figures for decimals as are equal 
to the greatest number of decimal figures in any of the given 
7mmbers. 

k. What is the sum of .5, .7, 3. What is the amount of .25, 

and .8? .75, and .95? 

3. What is the sum of 5.5, 4. What is the amount of 25.25 

10.7, and 26.81 and 75.751 

5. What is the sum of 85.385, 848.25, .3085, 28.75, 
3.4867, and .835 ? Ans. 967.0152. 

6. What is the amount of 538.25, 375.025, 211.0025, and 
34.75? Ans. 1159.0275. 

7. What is the sum of .85745, .68379. .53048, and 
.00025? Ans. 2.07197. 

8. What is the amount of 25.000007, 145.643, 175.89, 
and 17.00348 ? Ans. 363.536487. 

9. What is the sum of $20.25, $12.5, $10,125, and $5.05? 

10. What is the amount of $45,375, $75,125, $125,625, 
and $475,875? 




MULTIPLICATION OP DECIMAL PRACTlONa 123 
SUBTRACTION OF DKCIMAIi FRACTIOITS. 

Art* 107* Since decimal fractions increase in a tenfold 
proportion from right to left, we have the following 

Rule. Write the less number under the greater^ placing 
whole numbers under whale numbers, tenths under tentkSf 
hundredths under hundredths^ ^c. 

Then proceed as in subtraction of simple numbers, and from 
the right of the remainder point off so many figures for 
decimals as are equal to the greatest number of decimal figures 
in either of the given numbers, 

1. From .5 take .25. 2. From .75 take .5. 

3. Subtract .5 from 10. 4. Subtract .75 from 25. 

5. From 3.75 take 1.8975. Ans. 1.8625. 

6. Subtract .3785 from 1.5. Ans. 1.1215. 

7. From $236 take .125 of a dollar. Ans. 8235.875. 

8. From seventy-five take twenty-five millionths. 

Ans. 74.999975. 

9. Subtract twenty thousandths from twenty thousand. 

Ans. 19999.980. 

10. From one million take one millionth. 

Ans. 999999.999999. 

11. Subtract $1,375 from 10 dollars and 10 cents. 

12. From 100 dollars take 75 dollars and 25 cents. 



MULTIPLICATION OF DKCIMAL FRACTIONS. 

Art. 108. When a whole number, or a fraction, is 
multiplied by a whole number, the product will be greater 
than the multiplicand in the same proportion that the multi- 
plier is greater than a unit; thus, 5X^ = 25; here the 
product is 5 times as great as the multiplicand ; and .5 X ^ 
= 25 tenths, or 2.5; here, also, the product is 5 times as 
great as the multiplicand. 

When a whole number, or a fraction, is multiplied by a 
fraction, the product will be less than the multiplicand in the 
same proportion that the multiplier is less than a unit ; thus, 
12 X •5 = 60 tenths, or 6 units; here the product is only 
.5 tenths or 1 half of the multiplicand ; and .5 X -^ = .25 
hundredths ; here, also, the product is only .5 tenths or 1 half 
of the multiplicand. 

From the above illustrations it is plain, that when a whole 



184 MJLTIPLICATION OF DECIMAL FRAGTIOII& 



nimiber is multiplied by a decimal fraction, or when a deci- 
mal firaction is multiplied by a whole number, the product 
will be in the lowest denomination, or order of parts, named 
in the given decimal; thus, 175 X 'OOd thousandths ss: .875 
thousandths. 

It is also obvious, that when a decimal fraction is multi- 
plied by a decimal fraction, the product will be in the denom- 
ination produced by multiplying the lowest denomination, or 
order of parts, in the multiplicand by the lowest in the multi- 
plier; thus, .375 thousandths X -^ hundredths = .16875 
nundred thousandths. Hence the following general rule for 
the multiplication of decimal fractions. 

RuLB. Mtdtiply as in w)iole numbers^ then point off $o 
many figures in the prodtictfor decimals, counting from the 
right, as there are decimal figures in both factors. If there 
are not as many figures in the product, prefix so mamy ciphers 
as are necessary to make up the required number. 



1. What is the product of .15 
multiplied by 5? 

3. What is the product of .75 
multiplied by 6? 

5. What is the value of 10 
yaids of cloth, at .125 of a dollar 
ayaid? 



2. What is the product of 50 
multiplied by .5? 

4. What is the product of 12.5 
multipUed by .12? 

6. What is the value of .7 of 
an acre of land, at 30 dollars an 
acre! 



7. Multiply 200 by .75. Product, 150. 

8. Multiply 5000.5 by .05. Product, 250.025. 

9. Multiply 12.386 by .354. Product, 4.384644. 

10. Multiply .3785 by .003. Product, .0011355. 

11. What is the value of 12.5 tons of coal, at $6.75 a ton ? 

12. A merchant purchased a ship, for which he paid 12500 
dollars ; what is .625 of the ship worth ? 

13. A gentleman purchased a lot of land for 750 dollars ; 
what is .875 of it worth ? 

14. If an insurance office charge .0125 of the value of a 
house for insuring it against fire during one year, what will 
be the expense of insuring a house valued at $4675 ? 

Decimal fractions are multiplied by 10, 100, 1000, ^-c, by 
removing the decimal point so many figures towards the right 
as there are ciphers in the multiplier. 

Thus, .475 X 10=4.75. 
.475 X 100 = 47.5. 
.475X1000 = 475. 
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DIVISION OF DKCIMAL FRACTIONS. 

Art. 100. When a whole numher or a fraction is 
divided by a whole number, the quotient will be less than 
the dividend in the same proportion that the divisor is greater 
than a unit ; thus, 25 -r* 5 = 5 ; here the divisor is 6 times 
as great as a unit, and the quotient is only 1 fifth as great as 
the dividend ; and .8 -f- 4= .2 ; here the divisor is 4 times as 
great as a unit, and the quotient is only 1 fourth as great as 
the dividend. 

When a whole number is divided by a fraction, the quotient 
will be greater than the dividend in me same proportion that 
the divisor is less than a unit ; thus, 5 -f- .5 = 10 ; here 
the divisor is 5 tenths or 1 half of a unit, and the quotient 
is 2 times as great as the dividend. 

When a greater fraction is divided by a less one, the quo- 
tient will be greater than the dividend in the same propor- 
tion that the divisor is less than a unit; thus, .4-r*.2=2; 
here the divisor is 2 tenths or 1 fifth of a unit, and the 
quotient is 5 times as great as the dividend. 

When a less fraction is divided by a greater one, the quo- 
tient will be less than a unit in the same proportion that the 
divisor is greater than the dividend; thus, .2-f-.4 = .5; 
here the divisor is 2 times as great as the dividend, and the 
quotient is only 5 tenths or 1 half of a unit. 

From the above remarks and illustrations it is plain, that 
when the divisor is a whole number, there must be as many 
decimal figures in the quotient as there are in the dividend. 

It is obvious, that when the divisor only contains decimal 
figures, or when there are more decimal figures in the divisor 
than there are in the dividend, if we make the number of 
decimal figures in the dividend equal to the number of deci- 
mal figures in the divisor, by annexing decimal ciphers to 
the dividend, the quotient will be a whole number, except 
when the divisor is greater than the dividend. 

It is also obvious, that when there are more decimal 
figures in the dividend than there are in the divisor, there 
will be as many decimal figures in the quotient as the num- 
ber of decimal figures in the dividend exceeds the number 
of decimal figures in the divisor. Hence the following gen- 
eral rule for the division of decimal fractions. 

Rule. Divide as in whole numbers, then point off so many 
of the quotient figures for decimals, counting from the rights 
as the number of decimal figures in the (2iindeTid excfteda thfc 
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number of decimal figures in the divisor. If there are not as 
many Jigures in the qitotienty prefix so many ciphers as are 
necessary to make up the required number. 

When there are more decimal Jigures in the divisor than 
there are in the dividend^ or when the divisor exceeds the dimr 
dsnd, annex so many decimal ciphers to the dividend as are 
necessary to obtain any required number of decimal figures in 
the quotient. 

When there is a remainder^ ciphers may be annexed to it, 
and the division continued until the required number of deci' 
mal Jigures is obtained. 



1. Wha;t is the qaotieat of .12 
difidedby 6? 

3. What is the quotient of 1.2 
diTidedbyS? 

6. How many times is .8 of a 
Mlar contained in 16 dollars? 

7. Divide 22.1275 by 5.3. 



2. What is the quotient of 6 
divided by .12! 

4. What is the quotient of 1.2 
divided by .15! 

6. What part of 1 time is 16 
dollars contained in .8 of a dollar ! 

Quotient, 4.175. 



8. Divide .11875 by 4.75. Quotient, .025. 

9. Divide 1.87 by 3.5. . Quotient, .53428+. 

4-. 7^ character ahowt that the quotient is not complete. 

10. Divide 14.4375 by 8.25. Quotient, 1.75. 

11. Divide 8.38 by .666. Quotient, 12.58258+. 

12. Divide .0011355 by .3785. Quotient, .003. 

13. Divide 4.543944 by .354. Quotient, 12.836. 
14 Divide .25 by 400. Quotient, .000625. 

15. Divide 400 by .25. Quotient, 1600. 

16. What will be the quotient of 150 divided by .75? 

Ans. 200. 

17. What will be the quotient of .75 divided by 200 f 

Ans. .00375. 

18. What will be the quotient of 500 divided by .05 ? 

Ans. 10000. 

19. What will be the quotient of .05 divided by 500 ? 

Ans. .0001. 

20. When wood is worth 86.75 a cord, how many cords 
can you buy with 81 dollars ? 

21. If 1.875 yard of cloth is sufficient to make a eoat, how 
many coats can be made of 37.5 yards ? 

When the divisor is 10, 100, 1000, ^-c, division is per- 
formed by removing the decimal point in the dividend So 
many Jigures towards the left as there are ciphers in the divisor. 
Thus, 4.75 4- 10= .475. 
47.5 H- 100 s. 475 
475 -r 1000 = .475. 
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RBDrCTIOH OP DlBCIMAIi FRACTIOlTfl. 

TO CHANGE A VULGAR FRACTION TO AN EQUIVALENT DECIMAL 

FRACTION. 

Ajrt« llO* Suppose we wish to change the vulgar frac* 
tion !> to an equivalent decimal fraction. 

OPXBAtlON. 

8 ) 7.0 ( .S75 Ans. We write the numerator 7, and place a point 

64 &t the right, for a dividend, and the denomina- 

— ' tor 8 for a divisor. We annex a cipher to the 

60 dividend, which reduces it to tenths ; we then 

56 divide the 70 tenths by 8, the quotient is 8 

~ tenths, and 6 tenths remain. We annex a 

^0 cipher to the remainder, which reduces it to 

40 hundredths ; we then divide the 60 hundredths 

by 8, the quotient is 7 hundredths, and 4 hundredths remain. We 

annex a oipher to the remainder, which reduces it to thousandths ; we 

then divide the 40 thousandths by 8, the quotient is 5 thousandths. 

From the above illustration, we obtain the following gen* 
eral rule for changing a vulgar fraction to an equivalent 
decimal fraction. 

Rule. Annex a cipher to the numerator which reduces it 
to tenths, then divide the number of tenths by the denominator; 
if there is a remainder, annex a cipher which reduces it to 
hundredths, then divide the number of hu7idredths ; and thus 
continue until there is no remainder, or until a sufficient 
number of qiwtieiU figures is obtained. 

There are some vulgar fractions which cannot be expressed exactly 
in decimals. Since we multiply each successive remainder by 10, 
and as 10 is composed of the prime Actors 2 and 5, it follows, that 
whenever the denominator of a vulgar fraction is a prime number 
other than 2 or 5, or when it contains any prime factor except 3 and 
5, the vulgar fraction cannot be accurately expressed in decimals. 



I . What decimal is equal to ^ ? 

3. What decimal is equal to | ? 

5. What decimal is equal to | ? 

7. What decimal is equal to J 1 



2. What decimal is equal to ^ ? 

4. What decimal is equal to } ? 

6 . What decimal is equid to } ? 

8. What decimal is equal to I ? 



9. Change -fl to an equivalent decimal. Ans. .9375. 

10. Change t^V? ^ ^" equivalent decimal. Ans. .0008. 

11. What decimal is equivalent to -y-? Ans. .34375. 

12. What decimal is equivalent to -iVlU ? 

Ans. .1484375. 

13. Chaniife J^ to its equivalent decimal. 

Ana- .ieai«24. 
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14 Change 'J- to its approxioiate deeimal. 

Axis. .66666+. 
15. Change -/ii- to its approximate decimal. 

Ans. .54545-}-. 

TO CHANOE A DECIMAL FRACTION TO AN EQITiyALENT VULGAR 

FRACTION. 

Art* 111. Since the denominator of a decimal fraction 
is a unit with so many ciphers annexed as there are figures 
in the given decimal, we have the following 

Rule. Change the decimal fraction to a mUgar frojctum 
hy writing its denominator under itj then rediice this vulgar 
fraction to its lowest terms. 



1. What vulgar firaction is 
equal to .5 1 

3. What vulgar fraction is 
equal to .75 ! 

5. What vulgar fraction is 
equal to .375 ? 



2. What vulgar fraction is 
equal to .25? 

4. What vulgar fraction is 
equal to .125? 

6. What vulgar fraction is 
equal to .625? 



7. Change .9375 to an equivalent vulgar fraction. 

Ans. -ff . 

8. Change .0008 to an equivalent vulgar fraction. 

Ans. i2*50' 

9. Change .34375 to an equivalent vulgar fraction. 

Ans. ^. 
10. Change .1484375 to an equivalent vulgar fraction. 

Ans. ■^. 

TO CHANGE THE LOWER DENOMINATIONS OF ANY COMPOimD 
NITMBER TO AN EQUIVALENT DECIMAL FRACTION OF ANY 
HIGHER DENOMINATION. 

Art. 113. Suppose we wish to change 78. 6d. to the decimal 
of a pound. Sixpence is -^s., and -^a., changed to a decimal, is 
equal to .5s. If we divide .5s. by 20, we shall change it to the 
decimal "of a pound, because any fraction of a shilhng is only 
1 twentieth as great a fraction of a pound ; thus, .58. -{. 20 == 
.QQ5£. Seven shillings is j^£-9 and ^^^J^., changed to a decimal, 
is equal to .35jC. ; and .35JC.4- •025;£. = .375J&., the dedmai 
required. Instead of changing .5s. and ^£» separately to decimals, 
we may annex the .58. to the 7s. ; thus, 7.5s. ; and 7.58. -J- 30 » 
.Z75£,, as above. Hence the following 

RiTLE. Write the given numbers uruder each other for divi- 
dendSf proceeding in order from the loudest denomination to 
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the highest. Then begin with the lowest denomination^ and 
divide the number of each denomination^ in succession^ (annex' 
ing as many decimal ciphers as may be necessary^) by that 
number which is equal to a unit of the next higher, and write 
each quotient at the right of the next lower dividend; the last 
quotient toill be the decirnal required. 

Change 15s. 9d. 3qrs. to an equivalent decimal of a pound. 

Opbration. 

4 ) 3.00 Three farthings are id. ; dividing S.OOqrs. 

by 4, changes |a. to the decimal .75d., \vhich 

12 ) 9.7500 we place at the right of the 9d. ; dividing 9.75d. 

by 12, changes 9.75d. to the decimal of a shil- 

20 ) 15.812500 ling, which we place at the right of the 158. ; 

dividing 15.8125s. by 20, changes 15.81258. to 

Ans. .790625£. the decimal of a pound. 

A compound number may be changed to the decimal of a higher 
denomination, by reducing the given compound number to a vulgar 
fraction, (Art. 91,) and then reducing the vulgar fraction to a dedr- 
mal, (Art. 110.) In the above question, 158. 9d. 3qr6. sb 760qis. 
IJ^.sQOOqrs. ; then 15s. Od. 3qi8. is equsd to \^£., and ^^"^^ 
». 790625 je. 



1. Change Id. Sqra. to the 
decimal of a shilling. 

3. Change 48. 6d. to the deci- 
mal of a dollar. 



3. Change 28. 6d. to the deci- 
mal of a pound. 

4. Change 2qr8. 2n. to the 
decimal of a yard. 

5. Change 12s. 6d. 3qrs. to the decimal of a pound. 

Ans. .628125£. 

6. Change 6d. Iqr. to the decimal of a shilling. 

Ans. .52083-1-8. 

7. Change 10 oz. 13 pwts. 9 grs. to the decimal of a 
pound. Ans. .88906251b. 

8. Change 7 cwt. 3 qrs. 17 lbs. 10 oz. 12 drs. to the deci- 
mal of a ton. Ans. .39538 -|- ton. 

9. Change 3 pks. 1 qt. 1 pt. to the decimal of a bushel. 

Ans. .796875 bushel. 

10. Change 5 fur. 12 rods to the decimal of a mile. 

Ans. .6625 mile. 

11. Change 2 roods 16 rods to the decimal of an acre. 

Ans. .6 acre. 

12. Change 13 hours 30 minutes to the decimal of a day. 

Ans. .5625 day. 

13. Change 3 quarters 2 nails to the decimal of a yard. 

Ans. .875 yard. 

14. Change 15 gallons 3 quarts to the decimal of a barrel. 

Ans. «5 baxteL 
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TO CHAK6S A DECIMAL FRACTION OF ANY HIGHER DENOMINA- 
TION TO rrs EQUIVALENT VALUE EXPRESSED IN WHOLE 
NUMBERS OF LOWER DENOMINATIONS. 

Art. 113« Suppose we wish to change .790625£. to 

its equivalent value in shillings, pence, and farthings. 

.790625 Multiplying the given decimal of a pound 

SO ^y ^^' product must be the numerator 

of a decimal fraction 20 times as great, or 



15 812500 ^^® fraction of a shilling equal in value to 

VO ^® given fraction of a pound ; this product 

^^ being an improper fraction, we divide it by 

A Q^y^£\nna ^® denominator 1000000, by pointing off six 

d. y.70UUUU figures, counting from the right ; the figures 

^ at the left of the point express the quotient, or 

Q (\{U)ifV)i\ number of shillings, and the figures at the right 

qrs. o,OUUOUU ^f ^y^Q point express the remainder, or decimal 

of a shilling. Multiplying this decimal of a shilling by 12, tiie 

product is the decimal of a penny of equal value ; pointing off six 

figures as before, the figure at the left of the point expresses the 

quotient, or number of pence, and the figures at the right express 

the remainder, or decimal of a penny. Multiplying this decimal 

of a penny by 4, the product is the decimal of a farthing of equal 

value ; pointing off six figures, the figure at the left of the point 

expresses the quotient, or number of farthings. Therefore, 

.790625J£:. = I5s. 9d. Sqis. 

From the above example and its illustration we obtain the 
following 

Rule. MuUipty the given decimal by that number of the 
next lower denomination which is equal to a unit of the 
higher y and^from the right of the product, point off so many 
figures for decimals as there are figures in the given decimal. 

Multiply the decimal of each lower denominaiion in the 
same manner, and the several 7iumhers at the left of the deci* 
mal points will express the equivalent value of the given deci- 
mal in the proper denominatums. 



I. Change .125 of a shilling to 
its value in pence and farthings. 

3. Change .75 of a dollar to its 
value in shillings and pence. 



2. Change .125 of a pound to 
its value in shillings and pence. 

4. Change .625 of a yud to its 
value in quarters and nails. 



5. Change .628125 of a pound to its equivalent value in 
shillings, pence, and farthings. Ans. 12s. 6d. 3qrs. 

6. Change .8890625 of a troy pound to its equivalent value 
in ounces, pennyweights, and grains. 

Ans. 10 oz. 13pwts. 9gTS. 

7. Change .796875 of a bushel to its equivalent value in 
pecks, quarts, and pints. Ans. 3 pks. 1 qt. 1 pt. 
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8. Change .6625 of a mile to its equivalent value in fur« 
longs and rods. Ans. 5 fur. 12 rods. 

9. Change .6 of an acre to its equivalent value in roods 
and rods. Ans. 2 roods 16 rods. 

10. Change .5625 of a day to its equivalent value in hours 
and minutes. Ans. 13 hours 30 minutes. 

TO CHANGE ANY NTTMBEB OF SHILLINGS, PENCE, AND FAR- 
THINGS, TO THE DECIMAL OF A POUND, THE DECIMAL TER- 
MINATING AT THOUSANDTHS. 

Art. 1 14. Suppose we wish to change 17s. lOd. 2qrs. 
to the decimal of a pound. 

.8 = half of 16s. .^« shillings are twentietlis 

.05 = the odd shilling. ""^ t^f ' .!!^ ^""^ """^^ 

riAA !i_ r r% ^L • ™^8t be tenths of a pound : 

J044 = the number of farthmgs. con8equently,we write a figure 

anA ' iciij • jto expressing half the even num- 

.894 in lOjd. increased by 2. y^^ -^ ^^^ pl^^^ ^^ ^^^^ 

One shilling is ■^£. ^=^ .05JEr. ; therefore, when there is an odd 
shilMng, we write 5 in the place of hundredths. Again, farthings 
axe 960ths of a pound, and if there were 1000 instead of 960 far- 
things in a pound, it is plain that any number of farthings would be 
so many thousandths of a pound. But 960 plus ^^ of 960 or 40=3 
1000 ; consequently, any number of farthings, plus ^ of the num- 
ber, will be so many thousandths of a pound. Whenever the number 
of ferthings is more than 13, ^^ of the number is more than j- of a 
farthing ; therefore 1 must be suided to the number ; and when the 
number of farthings is more than 36, ^ of the number is more than 
H farthings ; therefore, 3 must be added to the number ; and the 
%ure8 expressing the number thus increased we write in the second 
and third places. Hence we have the following 

Rule. Write half the greatest even number of shillings in 
the phice of tenths^ and 5 in the place of hundredths, when the 
number of shillings is odd. 

Write the number of farthings in the given pence and 
farthings in the secorvi and third places; increasing their 
number by I when it exceeds 12, and by 2 when it exceeds 36. 

When there are no shiiUngs, or only one shilling, in the given stan^ 
a cmlter must be written in M« flace of tenths. 

When the ntunnher of farthings in the given pence and farthings 
does not exceed 9, a ciplter must be written in the second place, or place 
of hundredths. 



1. Change 4s. 6d. Iqr. to the 
decimal of a pound. 

3. Change Is. Id. 3qrs. to the 
decimal of a pound. 



3. Change 78. 7d. 3qis. to the 
decimal of a pound. 

4. Change 98. 9d. Sqrs. to the 
decimal of a ^\m.^. 



IB BBMromnr or dbcoul nMmmm. 

& Ohsnge 6b. 5d. Iqr.; 68. 6d. dqm.; 78. 7d. 3qi8.; Seu 

8d. Iqr.; 9s. 9d. 2qrs., and 10s. lOd. 3qrs., each to die 
decimal of a pound. 

Ans. .272 ; .327 ; .382 ; .434 ; .490, and .545. 

6. Change Id. Iqr.; .Id. 3qrs. ; 2d. Iqr.; .2d. 3qrs. ; 5d. 
2qrs. ; Is. Id. ; Is. 6d., and Is. lid., each to the decimal of 
a pound. 

Ans. .005; .007; .009; .011; .023; .054; .075; .096. 

TO CHANGE ANY DECIMAL OF A FOUND, TERMINATING AT 
. THOUSANDTHS, TO ITS VALUE IN SHILLINGS, FENCE AND FAR- 
THINGS. 

Art* 1 Iff* Suppose we wish to change .894 of a 
pound to its value in shillings, pence and farthings. 

Opwiatiow. ^' ^ evident that the operation 

jC894 i"* *his Art. must be the reverse 

jp 8 ^ 2-_ igg of the operation in Art. 114. As 

jC.OS s= Is. 1 tenth of a pound is equal to 2s. , 

jE:.044 — .002 = 42qrs. = 104d. there must be twice as many 

shillings as there are tenths of a 

Ans. 178. : lOj.d. pound, and .8X2= 16s. — 5 

hundredths of a pound being equal 
to Is.— we deduct 5 hundredths from the 9 hundredths, and add its 
equal, Is., to 16s., and there remain 44 thousandths of a pound ; and 
44 thousandths, less 3 thousandths, equal 42 farthings, or 10^ pence. 
Hence we obtain the following 

Rule. Write twice the number of tenths of a 'pound for 
shillings; and if the number of hundredths is 5, or more than 
5, add another shilling ; then deduct the 5 hundredths^ and 
call the remaining number of thousandths so many farthings ; 
deducting 1 when the number exceeds 12, and 2 when it 
exceeds 36. 



2. Change .381 of a pound to 
its value in shillings, pence and 
farthings. 

4. Change .490 of a pound to 
its equivalent value. 

6. Change .999 of a pound to 
its equivalent value. 

7. Change .272; .327; .382; .434; .490, and .545, of a 
pound to their equivalent value in shillings, pence and 
farthings. 

Ans. 5s. 5d. Iqr. ; 6s. 6d. 2qrs. ; 7s. 7d. 3qrs, ; 8b. 8d. 
Iqr.; 98. 9d. 2qrs., and 10s. lOd. 3qrs. 



1. Change .226 of a pound to 
its value in shillings, pence and 
farthings. 

3. Change .057 of a pound to 
its equivalent value. 

5. Change .542 of a pound to 
its equivalent value. 




BsnkTma or cmctrLAtiNG DBcntALs. i^ 

KKPSATtlTG Oft CtttCinLATING DBCIMAliS. 

Art. 116. We have seen, (Art. 110,) that a vulgiar 
fraction whose denominator is any prime number other than 
2 or 5, or when it contains any prime factor except 2 and 5, 
cannot be exactly expressed in decimals. 

Thus, if we reduce ^ to a decimal we shall obtain the 

repeating figure .1, which we distinguish by placing a point* 
over it. Since the repeating decimal figure .1 is equal to 

the vulgar fraction ^, .2 must equal f , .3 must equal f , ice, ; 
therefore, every single repeating decimal figure must be 
equal to a vulgar fraction whose numerator is the repeating 
figure, and whose denominator is 9. 

If we reduce ^ to a decimed, we shall obtain the repeat- 
ing figures .01, which we distinguish by placing a point over 
each figure. Since the repeating decimal figures .61 are 
equal to the vulgar fraction ^, .02 must be equal to -J^, 

.dd must be equal to ^, &c. 

Again, if we reduce ^^ to a decimal, we shall obtain the 

repeating figures .001, which we distinguish by placing a 
point over the first and last figure. Since the repeating 

« • • • 

decimal figures .001 are equal to 9^, .002 must be equal to 

^f^, .003 must be equal to -g^, &c. This correspondence 
exists universally; therefore, any repeating or circulating 
decimal is equal to a vulgar fraction whose numerator is the 
repeating figure or figures, and whose denominator is a 
number of 9s equal to the number of repeating figures. 

TO CHANGE ANY REPEATING OR CIRCULATING DECIMAL TO ITS 

EQUIVALENT VULGAR FRACTION. 

Rule. Make the repeating figure or figures the numera^ 
tor, and a number of 9* egual to the rmrnher of repeating 
figures the denominator ; this fraction, redticed to its lowest 
terms, wiU he the equivalent vulgar fraction rehired. 



m 

I. Change .4 to its equivalent 
vulgar fraction. 

3. ChaD|ne .7 to its equivalent 
vulgar fi'action. 



2, Change .6 to its equivalent 
vulgar firaction. 

4. Change .8 to its equivale&t 
vulgar fraction. 



5. Change ^36 to an equivulent vulgar fraction. Ans. ^. 

6. What is the equivalent vulgar fraction of .81 ? 

12 Ajoa- 4^» 



134 BEPEATINa OR CIRCULATING DJBCIUALS. 

TO CHAIIGE A KEPBATIN0 OR (SRCULATING DSCIKAI. TO AK 
EQUIVALENT VULGAR FRACTION WHICH DOES NOT BEGIN TO 
REPEAT AT THE FIRST PLACE. 

Al*t« 117« If we change -^ to a decimal, we shall 

obtain .53. This decimal begins to repeat at the second 
place, or hundredths. The first figure, 5, is ^, and the 

repeating figure, 3, is f of ^V or ^=iAr- A=iJ+ 1^7= 
iS» or ^j the original vulgar fraction. 

Again, if we change |f^ to a decimal, we shall obtain 

.4745. This decimal begins to repeat at the third place or 
thousandths. The first two figures are -^^f and the tvvo 
repeating figures f| 6f t^, or ^^=ttVtf- -/iAr=TWiy» 
"3^ TWfe+TATr=7TWfr' or ff^, the original vulgar fraction. 
From the above illustrations we obtain the following 

Rule. Change the finite part, or figures which do not 
repeat, to a vulgar fraction by uniting its decimal denomina- 
tor; then change the repeating figure or figures to a vulgar 
fraction, {^Art, 116,) which will be a fraction of the finite part ; 
reduce this compound fraction to a simple one ; then reduce 
the tivo fractions to their least common denominator and find 
their sum; this fraction, reduced to its lowest terms, wUl be 
the equivabent vulgar fraction required, 

1. Change .46 to its equivalent vulgar fraction. Ans. •^. 

2. Change .38 to an equivalent vulgar fraction, and prove 
the result to be correct. 

3. Change .374 to an equivalent vulgar fraction. 

4. Change .4635 to an equivalent vulgar fraction, and 
prove the answer to be right. 

5. Change .47647 to an equivalent vulgar fraction, and 
then change the result to a circulating decimal. 

6^. Change .5925 to an equivalent vulgar fraction, and 
then change the vulgar fraction to a decimal. 

7. If 1 pound sterling of English currency be equal to 
84.4, what is the value of 500 pounds sterling ? 

8. If 1 yard of linen is worth S.6, what is the value of 12 
yards ? 

9. If 1 yard of silk is worth S.83, what is the value of 20 
yards? 
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EXCHANGE aF CURRENCIES, 

Art* lis. ExcBLANGE OF CURRENCIES is the process of 
changing the denominations of the money of one country to 
the denominations of the money of another country. 

We have already shown (Art. 35) that federal money is 
the currency of the United States. The currency of a 
country includes its gold, silver, and copper coins, also those 
coins of other countries which are in circulation, together 
with such hank notes as are redeemable in specie. 

Coins are pieces of metal composed of gold, silver, and 
copper, each piece having some device or legend stamped 
upon it with a die. 

TABIiS OF FORSIGX COIXS IVHOSXS TALUSS 

are: FIXE3D BY liAW^. 

Pound Sterling of Great Britain, $4.84 

Poand of the British Provinces of Nova Scotia, ) . «* 

New Bronswick, Newfoundland and Canada, ) 

Pagoda of India, • • • . 1.84 

Tale of China, 1.48 

Milrea of Portugal, 1.12 

Specie Dollar of Sweden and Norway, 1.06 

Specie Dollar of Denmark, 1.05 

Rix Dollar of Denmark, • 1.00 

Milrea of Madeira, 1.00 

Milrea of the Azores, 83| 

Ducat of Naples, 80 

Rix Dollar of Bremen, 78} 

Rouble, Silver, of Russia, 75 

Thaler of Prussia and Northern States of Germany, 69 

Florin of Austria and the city of Augsburg, 48^ 

Rupee of British India, 44| 

Rupee, Company, 44| 

Florin of the Southern States of Germany, 40 

Florin of the Netherlands, 40 

Guilder of the Netherlands, 40 

Marc Banco of Hamburg, 35 

Livre Toumois of France, 184 

Franc of France, 18-? 

Franc of Belgium, lo-y 

Livre of Sardinia, 18f" 

Lira of the Lombardo-Venetian Kingdom, 16 

Lira of Tuscany, 16 

Real Plate of Spain, 10 

Real VeUon of Spain, 05 

Any given numher of either of the above coins may be 
changed to federal money, by multiplying the value of one 
by the given number. 



198 BXCHiJiQB OP OraBBEICiBa 



119« The legal Talae of the pound sterU&g^ of 
Great Britain, which is represented by the gold sovereign, 
was $4.44|^ preyious to the change in our standard. By an 
act of Congress, passed January, 1837, the eagle is to be 
900 thousandths &ie, and to weigh 258 grains ; the half and 
quarter in prop(»tion. The dollar is to be of ^e same fine- 
ness, and to weigh 412^ grains, the parts in proportion. 
The relative value, therefore, of silver to gold, is 15.9884 
to 1. This change raised the legal value of the pound to 
$4.84. 

1. Suppose that a merchant of Boston receives an 
invoice of merchandise from Liverpool, amounting to £560. 
17s. lOd. sterling. What is the amount of the invoice in 
federal money, allowing the pound to be equal to S4.44|^ ? 
What is the amount, allowing the pound to be equal to 
84.84? 

As 1 dollar is equal to 4s. 6d. sterling, and 4s. 6d. ster- 
ling is equal to ^ of 1 pound sterling, there must be ^ as 
many dollars as pounds. 

Hence, the following rule for changing sterling money to 
federal money, allowing the pound to be equal to S4.44f . 

RmjB. Change the shillings, pence, and farthings, if any, 
to the decimal of a pound, {Art, 114,) and annex it to the 
pounds. Then divide the given number of pounds and 
iteimals of a pound hy^; the quotient will be dollars and 
decimals of a dollar. 

£560. 17s. lOd. = £560.892, and £560.892 -f-A = 
82492.853^, Ans. 
And $4.84 X ^£560.892=82714.71728, Ans. 

2. Change 1000 pounds sterling to federal money, allow- 
ing the pound to be equal to $4.44|-. 

3. Change £1250. 6s. 8d. sterling to federal money, 
allowing the pound to be equal to $4.84. 

4. Change 975 francs of France to federal money. 1 
franc =$.186, and $.186x075=8181.35, Ans. 

5. Change 5000 francs to federal money. 

6. Chai\ge £75 Canada currency to federal money. $4 X 
£75=8300, Ans. 

7. Change £125. 15s. Canada currency to federal money. 

8. Change 1750 tales of China to federal money. 

9. Chai3^ 4650 specie dollars of Sweden to federal 
money. 
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Arte 190. Previous to the adoption of federal money 
in the United States, all accounts were kept in pounds, shil- 
lings, pence, and farthings. 

A Table, showing the number of shillings at which a dollar is 
yalued in each State ; also, the value of a dollar expressed in the 
fractional part of a pound, with the legal rate of interest in each 
of the States. 



1 


States. 


Number of 
shillings in 
a dollar. 


Value of a dollar in the 
fraction of a pound. 


hepl rate 
ofinurest. 


Maine 


6s. 


91 — £J^—£A 


6 pr. ct. 


2 


N. Hampshire 


6s. 


$1=jE3%==jEA 


6 pr. ct. 


3 


Vermont 


6s. 


SI — *TzVt — *"nr 


6pr.ct. 


4 


Massachusetts 


6s. 


9l—£iA—£A 


6 pr. ct. 


5 


Rhode Island 


6s. 


91—£^—£A 


6 pr. ct. 


6 


Connecticut 


6s. 


$l = £j%=^ 


6 pr. ct 


7 


New York 


8s. 


$l — £^—£i 


7 pr. ct. 


8 


Ohio 


8s. 


fl = jE^=£f 


6 pr. ct. 


9 


New Jersey 


7s. 6d. 


$1 — £,ftV=£| 


6 pr. ct. 


10 


Pennsylvania 


7s. 6d. 


fl = £j^ = £| 


6 pr. ct. 


11 


Delaware 


7s. 6d. 


$l = £Mr='£i 


6 pr. ct. 


12 


Maryland 


7s. 6d. 


U=£^=£i 


6 pr. ct. 


13 


Michigan 


8s. 


9l=£^=^£i 


7 pr. ct. 


14 


Indiana 


6s. 


9l=£Mf=^ 


6 pr. ct 


15 


Illinois 


6s. 


9i=£M=£^ 


6 pr. ct. 


16 


Missouri 


6s. 


*1-^^;^=^A 


6 pr. ct. 


17 


Virginia 


6s. 


t\ — £^^£^ 


6 pr. ct. 


18 


Kentucky 


6s. 


n = £^=>:£^% 


6 pr. ct 


19 


Tennessee 


6s. 


9i—£^—£^% 


6 pr. ct. 


20 


N. Carolina 


10s. 


$l = £Ji*=£i 


6 pr. ct. 


21 


S. Carolina 


4s. 8d. 


SI — XiASr — JEA 


7 pr. ct 


22 


Georgia 


4s. 8d. 


«i— je/A=^ 


7 pr. ct. 


23 


Alahama 


C Fedcnl 1 
( Moaej. 5 




8 pr. ct. 


24 


Mississippi 


6s. 


«1 — jE^i^ — ^ 


6 pr. ct. 


25 


Louisiana 


CFedtxml] 
Money. 






6 pr. ct. 


26 


Arkansas 


Federal i 
Money. 






6 pr. ct. 


27 


Florida 


Federal 
I Money. { 






6 pr. ct. 


28 


Texas 


6s. 


»1 — jEsVb — JEA 


8 pr. ct 


29 


Nova Scotia^ 
and Canada \ 


5s. 


$l = £^=:£i 


6 pr. ct. 



Notwithstanding that all accounts are usually kept in federa 
money, still, many traders name the pnces of artides of merchandise 
in the old currency of the State in which they reside ; therefore, we 
shall ^ve some general rules for changing ^e different currendeB to 
federu money. 

12* 
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Jlurt* 191 • In order to change any of the old currencies 
to federal money, the shillings, pence, and farthings, if there 
he any, must first he changed to the decimal of a pound, 
(Art. 114,) and annexed to the pounds. 

TO CHANGS THE OLD CU&RENCT OF NSW BNGLAMP, AJTD OTHER 
STATES, m WHICH THE DOLLAR IS EQUAL TO 6 SHILLINGS, 
TO FEDERAL MONET. 

As 6 shillings is equal to -^ of a pound, there must be 
J^ as many dollars and decimals of a dollar as there are 
pounds and decimals of a pound. Hence the following 
rule. 

Bulb. Divide the given numher of pounds and decimals of 
a pound by '^i the qttotient wUl be dollars and decimals of a 
dollar, 

1. Change £75. 168. 9^., New England currency, to 
federal money. 

£75. 158. 9id. =s £75.79, and £75.79 -5- t\y = 9252.633}, 
Ans. 

2. Change 7s. 6d., New England currency, to federal 
money. 

3. Change £100. 10s. 7^., Virginia currency, to federal 
money. 

4. Change Is., 2s., 3s., 4s., 5s., 6s., 7s., 8s., and 9s., New 
England currency, to federal money. 

5. Change 10s. 2^., lis. 3jd., 12s. 4id., 17s. lljd., and 
19s. llfd., New England currency, to federal money. 

TO CHANGE THE OLD CURRENCY OF NEW YORK, AND OTHER 
STATES, IN WHICH THE DOLLAR IS EQUAL TO 8 SHILLINGS, 
TO FEDERAL MONEY. 

As 8 shillings is equal to -^ of a pound, there must he -^ 
as many dollars as there are pounds. 

Rule. Divide the given number of pounds and decimals of 
a pound by ^; the quotient will be dollars and decimals of a 
dollar, 

6. Change £500, New York currency, to federal money. 

7. Change £1275. 17s. 6d., Ohio and Michigan currency, 
to fiederal money. 

8. Change Is., 2s., 3s., 4s., 5s., 6s., and 7s., New York 
currency, to federal money. 

8. Change £175. 15s., New York currency, to federal 
money. 
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TO CHANGE THE OLD CT7RRENCY OF NEW JERSEY, AND OTHER 
STATES, IN WHICH THE DOLLAR IS EQUAL TO 7s. 6d., TO 
FEDERAL HONEY. 

As 7s. 6d. is equal to f of a pound, there must be f as 
many dollars as there are pounds. 

HuLE. Divide the given number of pounds and decimals of 
a pound by ^; the quotient wiU be dollars and decimals of a 
dollar. 

9. Change £350, New Jersey currency, to federal 
money. 

10. Change «£475. lis. 10^., Pennsylvania currency, to 
federal money. 

1 1. Change Is., 2s., 3s., 4s., 5s., 6s., and 7s., Pexmsylyania 
currency, to federal money. 

12. Change 8s. 6d., 9s. 6d., 10s. 6d., lis. 6d., 12s. Gd., 
13s. 6d., 14s. 6d., and 15s. 6d., New Jersey currency, to 
federal money. 

13. Change £575. 17s. 6d., Pennsylvania currency, to 
federal money* 

TO C^AN6E THE OLD CTTRRENCY OF SOUTH CAROLINA AND 
GEORGIA, IN WHICH TEE DOLLAR IS EQUAL TO 4s. 8d., TO 
FEDERAL MONEY. 

As 4s. 8d. is equal to ^ of a pound, there must be ^ 
as many dollars as there are pounds. 

Rule. Divide the given number of pounds and decimals of 
a pound by ^; the quotient vnll be dollars and decimals of a 
dollar. 

14. Change £1000, South Carolina currency, to federal 
money. 

15. Change £25. 6s. 8d., Georgia currency, to federal 

money. 

16. Change £525. 17s. 9d., South Carolina currency, to 

federal money. 

17. Change £750. 10s. 6d., Geqrgia currency, to federal 

money. 

18. Change Is., 2s., 3s., 4s., 5s., 6s., 7s., 8s., 9s., and 10s., 
South Carolina currency, to federal money. 

19. Change lis., 12s., 13s., 14s., 15s., 16s., 17s., 18s., 
and 19s., Georgia currency, to federal money. 
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DUODECIMALS. 

Ajrt* 198. Duodecimals are fractions of a square or 
cubic foot, and have their origin from the multiplication of 
one compound number by another, in finding the area of 
surfaces, and the cubical contents of solid bodies. 

In measuring surfaces and solids, the dimensions are 
usually taken in feet and inches, feet being integers or whole 
numbers, and inches 12ths of a foot ; hence it is plain that 
the multiplication of feet and inches by feet and inches is 
multiplying integers and 12ths by integers and I2ths. Then 
it follows, that, when feet in length are multiplied by feet in 
width, the product is square feet. When feet in length are 
multiplied by inches in width, or when inches in width are 
multiplied by feet in length, the product is 12ths of a square 
foot. When inches in length are multiplied by inches in 
width, the product is 144ths of a square foot or square 
inches. 

It is also obvious, that, when square feet are multiplied by 
feet in length, the product is cubic feet. When square feet 
are multiplied by inches in length, or when 12ths of a square 
foot are multiplied by feet in length, the product is 12ths of 
a cubic foot. When 12ths of a square foot are multiplied by 
inches or 12ths of a foot in length, the product is I44ths of 
a cubic foot. When 144ths of a square foot or square 
inches, are multiplied by inches or I2ths of a foot in length, 
the product is ]728ths of a cubic foot or cubic inches. 

Illustration. What number of cubic feet are there in 
a granite pillar 3 feet 9 inches in width, 2 feet 3 inches in 
thickness, and 12 feet 6 inches in length ? 

ft. In. ft. 

3 9=3 + ^ 
2 3 = 2-f^ 

U + Th 

7 + A 

Q _L. _8 I 3 _— iquaw feet in the Um 

^T^TirT^Tt? orenderthepUbur. 

,^* + A + TiT + lAF 

Ans. 106 + T^r + tJi + tt%7 = lOS^J cubic feet 
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Since the fractions of a foot decrease uniformly in a 
twelvefold ratio, we may write the numerators only, if we 
distinguish each of them by some mark. 12tb8 of a foot are 
usually distinguished by an accent, thus, ( ' ) ; 144ths, 
thus, ( " ) ; 1728ths, thus, ( '" ). 12ths of a foot are called 
primes ; 144ths, seconds; and 1728ths, thirds. 

Omitting the denominators, the operation will appear as 
follows. 



ft. 
3 

2 

ir 

7 6' 


1 

9 
3' 

3" 


8 5' 
12 6' 


3": 


4 2' 7" 
101 3' 0" 


6'" 



Ans. Ft. 105 6' 7" 6'" = 105*^ cubic feet. 

From the foregoing remarks and illustrations we derive 
this 

Rule. Write the several denominatiojis of the multiplier 
under the corresponding denominations of the multiplicand. 
Multiply the several denominations of the mtiltiplicaind by 
each of the denominations in the multiplier, in succession^ 
beginning with the lowest, and write the first term or lowest 
denomination of each partial product directly under its muU 
tiplier. Find the sum of the partial products as in addition 
of compound numbers, their sum unll be the total product. 



1. What number of square feet 
are there in a board 12 feet in 
length, and 6 inches in width? 

3. How many cubic feet aie 
there in a box 5 feet in length, 
4 feet in width, and 3 feet 6 inches 
in depth? 



2. How many square feet are 
there in a floor 20 feet in length, 
and 15 feet 6 inches in width? 

4. What number of cubic feet 
are there in a stick of timber 13 
feet 9 inches in length, and 2 feet 
square? 



5. What number of square feet are there in a floor 16 feet 
6 inches long, and 12 feet 8 inches wide ? 

Ans. 209 square feet. 

6. How many square feet are there in a board 17 feet 
6 inches in length, and 1 foot 7 inches in width ? 

Ans. 27 sq. ft. & 6" =27^ sc^. ft- 
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PROBLEMS. 

Art* 133« A Problem is a question proposed, in which 
two or more numbers or terms are given, to find one or more 
numbers or terms answering the conditions of the question. 

PROBLEM I. THE SUM OF TWO NUMBERS AND ONE OF 
THEM BEING GIVEN, TO FIND THE OTHER. 

The sum of two numbers is 20, and one of them is 12; 
what is the other ? 

If we take the given number 12 from the given sum 20, 
the number left must be the other; thus, 20 — 12 = 8, the 
other number. Hence, the following rule. 

Rule. Sttbtract the given number from the given sum^ the 
refnainder will be the number required. 



1. James gave 75 cents for an 
arithmetic and slate; the price 
of the arithmetic was 50 cents. 
What was the price of the slate? 



2. A farmer paid 110 dollars 
for a yoke of oxen and a cow; 
the cow was worth 30 dollars. 
What was the value of the oxen ? 



3. Bell-metal is composed of copper and tin ; the great 
bell at Moscow weighs 432000 pounds, and contains 345600 
pounds of copper. WTiat number of pounds of tin does it 
contain ? Ans. 86400 lbs. of tin. 

PROBLEM II. THE DIFFERENCE BETWEEN TWO NUMBERS 
AND THE SMALLER NUMBER BEING GIVEN, TO FIND THE 
GREATER NUMBER. 

Suppose the difference between two numbers to be 25, 
and the smaller number to be 50; what is the greater 
number ? 

Adding the difference 25 to the smaller number 50, their 
sum is 75, the greater number. Hence, the following rule. 

Rule. Add the difference to the smaller number, their sum 
tvill be the greater number. 



1. Henry paid 25 cents for his 
break&st, which was 15 cents 
less than he paid for his dinner. 
How many cents did he pay for 
his dinner? 



2. William paid 35 cents more 
for his cap than he paid for his 
shoes; his shoes cost 90 cents. 
What number of cents did he pa> 
for his cap ? 



3. Suppose the diflerence between two numbers to be 
4750, and the smaller number to be 7250; what is the 
greater number? Ans. 12000, 
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PROBLEM in. THB DIFFERENCE BETWEEN TWO NUMBERS 
AND THE GREATER NUMBER BEING GIVEN, TO FIND THE 
SMALLER NT7MBER. 

Suppose the difference between two numbers to be 30, 
and the greater number to be 120; what is the smaller 
number? 

If we take the difference 30 from the greater number 120, 
the remainder is 90, the smaller number. Hence, the follow- 
ing rule. 

Rule. Subtract the difference from the greater number, 
the remainder toiU be the smaller number. 



1. Sarah performs 350 qnes- 
tions in arithmetic each week; 
CaioUne performs 75 questions 
less than Sarah. How many ques- 
tions does Caroline perform each 
weekl 



3. Mary has studied 500 pages 
of history ; Eliza has studied 125 
pages less than Mary. What num- 
ber of pages of history has Eliza 
studied? 



3. Suppose the difference between two numbers to be 
12660, and the greater number to be 24225 ; what is the 
smaller number ? Ans. 11575. 

PROBLEM IV. THE STTM AND DIFFERENCE OF TWO NXTMBERS 
BEING GIVEN, TO FIND THE NUMBERS. 

If, to the sum of two numbers, we add their dif^rence, 
the amount will be twice the greater number. Take the 
numbers 60 and 40 ; their sum is 100, and their difierence is 
20, and 100 + 20 = 120, which is twice 60, the greater 
number. 

Again; if, from the sum of two numbers, we subtract 
their difference, the remainder will be twice the smaller 
number; thus, 100 — 20=80, which is twice 40, the smaller 
number. Hence, the following rules. 

Rule I. Add the difference of the ttoo numbers to their 
sum^ divide tJie amount by 2, the quotient tvUl be the greater 
number; then subtract the difference from the greater num^ 
ber, the remainder vnll be the smaller number. 

Rule II. Subtract the difference of the two numbers from 
their sumy divide the remainder by 2, the quotient vnll be the 
smaller number ; then add the difference to the smaller num- 
ber, their sum wUl be the greater number^ 
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1* A gcntlaman paid 935 d(^ 
Ian for a home and chaise ; the 
chaise cost 75 dollars more than 
the horse. What was the cost of 
each? 



9. The salaries of two teaKkk" 
ers, A and B, amount to 2700 
dollars a year ; A receives 300 
dollars more than B. What is 
the salary of each ? 



3. A gentleman left an estate amounting to 18500 dollars, 
to be divided between his wife and daughter ; the wife 
was to have 3750 dollars more than the daughter. What 
number of dollars did each receive ? 

Ans. Wife received $11125. Daughter received $7375. 

PROBLEM V. THE PRICE OF A UNIT OF ANY QUANTITY 
BEING GIVEN, TO FIND THE VALUE OF THE GIVEN QUANTITY. 
ALSO, TO FIND THE VALUE OF ANY PART OF A UNIT OF THAT 
QUANTITY. 

Suppose the price of a barrel of flour to be 7 dollars, what 
is the value of 5 barrels ? The value of 5 barrels must be 
5 times 7 dollars, which is 35 dollars. Wliat is the value 
of 8^ barrels ? 8^ times 7 dollars, which is 59^ dollars. 
What is the value of f of a barrel ? f of 7 dollars, which is 
5^ dollars. Hence, the following rule. 

Rule. Multiply the price of a unit of the given quantity 
by the number expressing the quantity, the product vriU be the 
value of the quantity required. 



1. If the price of a bushel of 
potatoes is 45 cents, what is the 
value of 40 bushels ? 



2. What is the value of a 
piece of cloth measuring 1!^ 
yards, at 20 cents a yard ? 



3. If an acre of land is worth 32|^ dollars, what is the 
value of 325j- acres ? Ans. 10660^ dollars. 

4. If the price of an acre of land is 32|^ dollars, what is 
the value of \ of an acre ? Ans. 28§^ dollars. 

PROBLEM VI. THE VALUE OF ANY QUANTITY BEING GIVEN, 
TO FIND THE PRICE OF A UNIT OF THAT QUANTITY. 

Suppose the value of 5 barrels of flour to be 35 dol- 
lars, what is the price of 1 -barrel ? The price of 1 barrel 
must be -^ of 35 dollars, which is 7 dollars. If 8^ barrels 
be worth 59J dollars, what is 1 barrel worth ? 1 barrel 
must be worth -fj of 59 j^ dollars, which is 7 dollars. If } 
of a barrel be worth 5^ dollars, what is a barrel worth ? A 
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barrel mtist be worth ^ of 5^ dollars, which is 7 dollars. 
Hence, the following rule. 

Rule. Divide the value of the given quantity by the num» 
her expressing the quantity^ the quotient unll be the value of 
a unit of that quantity. 



1. If 40 bushels of potatoes 
are worth 18 dollars, what is the 
value of 1 bushel ? 



2. If 12f yards of cloth are 
worth 2j^ dollars, what is the* 
value of! yard? 

3. A gentleman purchased a farm containing 325^ acres, 
for which he paid 10660 J dollars; what did it cost per 
acre ? Ans. 32J dollars. 

4. A gentleman purchased a lot of land containing ^ of an* 
acre, for which he paid 28f^ dollars; what is the value of 
an acre ? Ans. 32f dollars. 

PROBLEM VII. THB PRODUCT OF TWO NUMBERS OR FACTORS 
AND EITHER OF THEM BEING GIVEN, TO FIND THE. OTHER.. 

If we analyze the questions in Problem 6, we shall per- 
ceive that the value of any given quantity is the product of 
the price of a unit multiplied by the number expressing the 
quantity. The area or superficial contents of a square or 
parallelogram is the product of its length multiplied by its 
breadth. Hence the following rule. 

Rule. Divide the given product by the given factor, the 
quotient unll be the other factor. 

1. The product of two num- 
bers is 63, and one of them is 7 ; 
what is the other ? 



2. The product of two factors 
is 132, and one of them is 11 ; 
what is the other ? 



3. The floor of a school-room contains 2400 square feet ; 
its length is 60 feet. What is its width ? Ans. 40 feet. 

4. A certain lot of land contains 1650 square feet; its 
width is 22 feet. What is its length ? Ans. 75 feet. 

5. A gentleman purchased a farm containing 120 acres ; 
its form is a right-angled parallelogram; its length is 160 
rods. What is its width ? Ans. 120 rods. 

6. There is a board fence which is 5 feet in height, and 
contains 720 square feet ; what is its length ? 

7. A farmer planted a piece of ground with potatoes in 
rows 3 feet apart ; the hills in each row were also 3 feet 
apart; there were 120 rows and 18000 hills in the field. 
What was the number of hills in each row \ 

13 
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PROBLEM Vm. THS PRODUCT OF THESE NUIIfBERS OR FAC* 
TOES AND ANT TWO OF THEM BEING GIVEN, TO FIND THS 
OTHEE. 

Suppose a stone pillar to be 3 feet in width, 2 feet in 
thickness, and 10 feet in length ; what number of cubic feet 
does it contain ? 

Multiplying its width, 3 feet, by its thickness, 2 feet, the 
product is 6 square feet, the area of its end or base. Multi- 
plying this area 6 square feet, by its length 10 feet, the pro- 
duct is 60 cubic feet. Hence, it is plain, that if we divide 
the number of cubic feet in any regular solid body by the 
product of its width multiplied by its thickness, the quotient 
must be its length. 

Also, if the product of any three numbers or factors be 
divided by the product of any two of them, the quotient 
must be the third number or factor. Hence, the following 
rule. 

Rule. Divide the given product hy the product of the two 
given numbers or factors^ the quotient will be the third 
number or factor required. 



1. Suppose a load of wood to 
be 8 feet long, and 4 feet wide ; 
how lugh must it be to contain 
1 cord or 128 cubic feet ^ 



2. Suppose a pile of wood to 
be 8 feet high, and 4 feet wide ; 
how long must it be to contain 4 
cords or 512 cubic feet? 



3. There is a stick of timber 1 foot 9 inches in width, 1 
foot 6 inches in thickness ; what must be its length to con- 
tain 1 ton ? Ans. \^^ feet. 

4. The product of three numbers is 8250; the first is 40, 
the second is 16.5. What is the third ? Ans. 12.5. 

5. Suppose a carpenter wishes to construct a cubical box 
of sufficient capacity to contain 360 cubic feet ; he has been 
directed to make it 12 feet in length, and 6 feet in width. 
What must be its depth ? Ans. 5 feet. 

6. There were 57600 cubic feet of earth dug from the 
cellar of a church ; its length is 90 feet, and its depth 8 feet. 
What is its width ? 

7. In excavating a canal 2640000 squares of earth were 
removed ; its width b 30 feet, and its depth 12 feet. What 
is its length ? 

NoTS. A sqiiaie of earth contains 216 cubic feet. 
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PRACTICAL QUESTIONS IN 
DECIMAL FRACTIONS. 

Art. 184. 1. What is the sum of seventy-five hundred 
thousandths and ninety-five millions ? What is their differ- 
ence ? 

2. The sum of two fractions is one hundred sixty-five 
ten-thousandths ; the greater fraction is five thousandths. 
What is the smaller fraction ? 

3. The difference between two fractions is six hundred 
seventy-five thousandths ; the smaller fraction is seventy-five 
thousandths. What is the greater fraction ? 

4- The difference between two fractions is three hundred 
and fifteen thousandths ; the greater fraction is thirty-six 
hundredths. What is the smaller fraction ? 

5. The sum of two fractional numbers is 4.25 ; their dif- 
ference is 2.75. What are the numbers ? 

6. The product of two fractional numbers is .015; one of 
the numbers is .06. What is the other ? 

7. If the price of a yard of broadcloth is $4.25, what is 
the value of .875 of a yard ? 

8. If .125 of a yard of broadcloth is worth .375 of a dollar, 
what is a yard of the same kind of cloth worth ? 

9. If 32.25 yards of shirting be worth $6.45, what is the 
value of 1 yard ? 

10. The floor of a school-room contains 983.125 square 
feet ; its length is 32.5 feet. What is its width ? 

11. A gentleman purchased a lot of land containing 
1868.625 square feet ; it measures 24.75 feet in width. What 
is its length ? 

12. A gentleman purchased a farm for which he paid 
$3193.875 ; the price per acre was $25.50. What number 
of acres did the farm contain ? , 

13. A log of mahogany contains 57.375 cubic feet ; its 
length is 12.75 feet; its width is 2.25 feet. What is its 
depth ? 

14. There is a pile of wood which measures 5 cords ; its 
length is 40 feet, its width is 3.75 feet. What is its height ? 

15. A carpenter was directed to make a bin of sufficient 
capacity to hold 75 bushels of grain. He was also directed 
to make it 8 feet in length inside, and 3.25 feet in width. 
What must be its depth ? 
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COMPARISON OF NUMBERS AND 

QUANTITIES. 

Art. 13S. Every number is some proportional part of 
every other number, and every quantity is some propor- 
tional part of every other quantity of the same kind. 

We compare a less number with a greater to ascertain 
what part the less number is of the greater, and we compare 
the greater with the less to ascertain what part the greater 
is of the less. 

For a similar purpose, we compare a smaller quantity 
with a larger of the same kind, and the larger with the 
smaller. 

As every fraction expresses the part which its numerator 
is of its denominator, we can express the part which one of 
two given numbers is of the other by making that number 
which is called the part the numerator of a fraction, and the 
other the denominator ; the fraction thus formed will express 
the required part. 

Illustration. William has 5 apples and Henry has 10. 
It is plain that William has ^ or j- as many as Henry, and 
it is equally plain that Henry has -^ or 2 times as many as 
William. 

What part of 8 shillings 3 pence is 2 shillings 9 pence ? 
6s. 3d. = 99 pence. 2s. 9d. = 33 pence ; and 33 pence is 
ff or ^ of 99 pence. 

What part of $1,625 is $4? SI. 625 = 1625 mills. 84 
= 4000 mills. 4000 mills is ^%^ or ^ of 1625 mills. 

What part of 4.5 miles is 2.25 miles ? 4.5 = 450 hun- 
dredths. 2.25 = 225 hundredths. 225 hundredths is |f^ 
or ^ of 450 hundredths. 

What part of 4J is 2f ? 4J = *^. 2f=J^. i^ = ;y^. 
¥ = J^. And^is^iof^^. 

From the above remarks and illustrations we derive the 
following 

Rule. If the ttoo numbers or qtuintities are of different 
denomitiatioiis, reduce them to the same. If the ttoo fractions 
have different denominators, change them to fractions which 
shall have the least common denominator. Then write thai 
number or numerator which the question requires to he a 'part 
of the other for the numerator of a fraction, and the other for 
the denominator ; the fraction thus formed wHl express the 
part required. 
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1. What part of 9 pounds is 7 
pounds! 

3. What part of 17 acres is 15 
acres? 

5. What part of 3 shillings is 
5 pence? 

7. What part of 5 gallons is 3 
quarts? 

9. What part of 5 yards is 
2.75 yards? 



3. What part of 5 yards is IS 
yards? 

4. What part of 9 dollars is 
16 dollars? 

6. What part of 17 shillings is 
3 pounds ? 

8. What part of 2 h. 30 m. is 
Ih. 15 m.? 

10. What part of | of a mile is 
-| of a mile? 



11. What part of £12. 15s. 6d. is £9. 12s. 3d. 2qr8. ? 

Ans. IfJJ. 

12. What part of 500 dollars is 25 dollars and 15 cents ? 

Ans. ^[iUiT- 

13. What part of 5 tons is 15 cwt. 3 qrs. 14 pounds ? 

Ans. m. 

14. What part of 35 yards 3 qrs. is 15 yds. 1 qr. 2 na. ? 

Ans. j^f f . 

15. What part of 5 hhds. is 3 hhds. 17 gals. 3 qts. 1 pt. ? 

Ans. |4i. 

16. What part of 10 dollars is 15 dollars and 75 cents ? 

i\.ns. jTj"* 

17. What part of 42 miles is 17 miles 5 furlongs ? 

Ans. ^. 

18. What part of 125 acres is 175 acres 2 roods ? 

19. What part off of t is f of J? Ans. |. 

20. What part of 25f is f of 12| ? Ans. ^. 

21. What part of 17 hours 20 minutes is 21 hours ? 

Ans. f^. 

22. What part of 75.25 acres is 25.5 acres ? Ans. ^|. 

23. What part of a barrel of fl6ur can I purchase with 5 
dollars, when the price is $7,375 a barrel ? Ans. ^. 

24. When flour is worth 6 dollars a barrel, what part of a 
barrel can be purchased with 2.25 dollars ? 

Ans. f of a barrel. 

25. When wheat is f of a dollar a bushel, what part of a 
bushel can you buy with f of a dollar ? Ans. f f . 

26. What part of a ton of iron can you purchase with 27^ 
dollars, when the price of a ton is 95 dollars ? 

Ans. -^f ^ of a ton. 

27. When coal is worth 7 dollars a ton, what part of a ton 
can you purchase with 2.125 dollars ? Ans. -JJ of a ton. 

28. A owns 4254. acres of land, B owns 375^ acres. 
What part as much land does B ovm a& k^\ Kxk&. W^* 

13* 
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SIMPLE RATIO AND SIMPLE 

PROPORTION. 

Art. 136. The part which one number is of another is 
sometimes called the ratio of the one to the other ; thus, 3 is 
I of 5, and the ratio of 3 to 5 is 3 4- 5 = f . Hence, the 
ratio of one number to another is expressed by the quotient 
obtained by dividing the one by the other. 

The two given numbers are called the terms of the ratio ; 
the first number or term is called the antecedent, and the 
second, the consequent. 

The ratio of one number to another is expressed or written 
in two different forms. 

The first is by a fraction, writing the antecedent for the 
numerator, and the consequent for the denominator ; thm, 
the ratio of 8 to 12 is ^. 

The second is by placing two points indicating division 
between the two terms of the ratio ; thus, the ratio of 8 to 12 
is written 8 : 12. 

2. What is the ratio of 8 to 41 

4. Whatistheratioof 9 to7? 

6. What is the ratio of 19 
pounds to 16 pounds ? 

8. What is the ratio of 2 gal- 
lons to 3 quarts 1 

10. What is the ratio of } of a 
yd. to I of a yd. 1 



1. What is the ratio of 4 to 81 

3. What is the ratio of 7 to 9 ? 

5. What is the ratio of 15 
cents to 17 cents ? 

7. What is the ratio of 17 shil- 
lings to £2 1 

9. What is the ratio of $1.25 
to 5 dollars? 



Art. 197. When we have four quantities or numbers 
given, two of them having the same name, the other two 
having also a like name, and the ratio of the first to the 
second being equal to the ratio of the third to the fourth, 
these four quantities or numbers are said to be in proportion. 
Hence, proportion is the equality of two ratios. 

Illustration. There are two pieces of cloth : one meas- 
ures 5 yards, and is worth 15 dollars ; the other measures 
8 yards, and is worth 24 dollars. Comparing 8 yards with 
5 yards, we perceive that 8 yards is f of 5 yards. Compar- 
ing 24 dollars with 15 dollars, we perceive that 24 dollars is 
f^ of 15 dollars. Hence, it is plain that 24 dollars is the 
same proportional part of 15 dollars that 8 yards is of 5 
yards ; also, that the ratio of 5 yards to 8 yards is equal to 
the ratio of 15 dollars to 24 dollars ; therefore, these four 
quantities or numbers constitute a proportion. 

The usual method of indicating that the two ratios are 
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equal, and that the four terms are in proportion, is, by ;dac^ 
ing two short parallel lines between the two ratios, and two 
points indicating division between the two terms of each 
ratio ; thus, 5 : 8 = 15 : 24. The whole expression is read 
thus : the ratio of 5 to 8 is equal to the ratio of 15 to 24. 

A more convenient method of indicating the equality of 
two ratios is by expressing each of the ratios by a fraction, 
and placing Ihe sign of equality between them ; thus, f = 
^. This expression is read thus : 5 divided by 8 equals 15 
divided by 24. 

A third method is by placing four points between the two 
ratios, and two points between the two terms of each ratio ; 
thus, 5 : 8 : : 15 : 24 ; and this expression is usually read thus: 
as 5 is to 8, so is 15 to 24. 

Art. 188. The first and fourth numbers or terms of a 
proportion are called the extremes, and the second and third 
numbers or terms are called the means. In the other 
method of writing the terms, the numerator of the first frac- 
tion and the denominator of the second are the extremes, and 
the denominator of the first fraction and the numerator of the 
second are the means. 

Since the quotient of the first term divided by the second 
is equal to the quotient of the third divided by the fourth, it 
follows that the product of the extremes is equal to the prod- 
uct of the means. 

Take the proportion 5 : 8 = 15 : 24, or f = J^. The 
product of the extremes 5 X 24 ^120. The product of the 
means 8 X 15 = 120. 

The product of the extremes in every proportion being 
equal to the product of the means, it follows that if the prod- 
uct of the extremes be divided by either of the means, the 
quotient will be the other mean ; also, if the product of the 
means be divided by either extreme, the quotient will be the 
other extreme. 

Art* 139. In every practical question in simple propor- 
tion there are three numbers or terms given, to find a fourth 
term, or answer to the question ; two of which have the 
same name, or are of a like kind, and the other has the same 
name, or is of the same kind, as the required fourth term or 
answer. 

Illustration. Suppose 6 barrels of flour to be worth 36 
dollars, how many dollars are 8 barrels worth ? 

In this question we have two quantities of flour given, 6 
barrels and 8 barrels, which numbers ate tha &s^ ^ssA. 
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second tenns of a proportion ; we have given also 36 dollars, 
tile value of 6 barrels, which is the third term, and we are 
required to find the value of 8 barrels, or the fourth term. 

Multiplying" the third term $36, by the second term 8, the 
product is $288 ; dividing this product by the first term 6, 
the quotient is $48, the fourth term or value of 8 barrels. 

Art* 190« Arranging the three given numbers or terms 
in proper form or order, is called stating the question. 

From the preceding remarks and illustrations we obtain 
the following rule. 

Rule. Write that nurriberfor the third term which has the 
same name, or is of the same kind, as the required fourth term 
or answer. 

Then ascertain whether the fourth term or answer must be 
greater or less than the third term; if the fourth term must 
be greater than the third, rvrite the greater of the two 
remmning numbers for the second term, or numerator of a 
fraction, aiid the smaller for the first term, or denominator ; 
but if the fourth term or answer must be less than the third, 
write the smaller of the two remaining numbers for the second 
term, or numerator of a fraction, and the greater for the first 
term, or denominator. 

Multiply the third term by the numerator, or second term, 
and divide the product by tJie denominator, or first term; the 
quotient will be the fourth term, or answer, in the same 
denomination as the third term. 

When the first and second terms are compound numbers, or 
when they are of different denominations, reduce them to the 
lowest denominaiion mentioned in either of them; and when 
the third term is a compound number, reduce it to the lowest 
denomination mentioned in it. 



1. The first term of a propor- 
tion is 6, the second 8, the third 
18 ; what is the fourth ? 

3. If 6 yards of cloth cost 12 
dollars, how many dollars will 8 
yards cost? 

5. If a man travel 12 miles in 
3 hours, how many miles will he 
travel in 5 hours? 

7. If 10 bushels of potatoes 
la£t a family 8 months, what 
■nmfoer of bushels will last the 
nuae family 12 months ? 



2. The first term of" a propor- 
tion is 8, the second 6, the third 
16 ; what is the fourth t 

4. If 8 yards of cloth cost 16 
dollars, how many dollars will 6 
yards cost? 

6. If a man travel 20 miles in 
5 hours, how many miles will he 
travel in 3 hours ? 

8. If a family consume 15 
bushels of apples in 12 months, 
how many bushels will the same 
family consume in 8 months ? 
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9. If 10 barrels of flour are 
worth 60 dollars, how many dol- 
lars are 15 barrels worth ? 

11. If 12 men can perform a 
piece of work in 15 days, how 
many men will perform the same 
work in 30 days ? • 

13. If 8 men can dig a cellar 
in 10 days, what number of men 
will be required to dig the same 
in 5 days ? 



10. If 15 barrels of floor are 
worth 90 dollars, how many del- 
lars are 10 barrels worth 1 

12. If 6 men can perform a 
piece of work in 30 days, how 
many men will perform the same 
work in 15 days ? 

14. If 16 men can build the 
walls of a house in 5 days, how 
many days will it take 8 men to 
build the same walls ? 



1. If 5 yards of broadcloth cost 30 dollars, how many dol- 
lars will 8 yards of the same cloth cost ? 



1st statbment. 

jda. yds. 9 $ 

5: 8 = 30 : 48. Ans. 



2md statement. 

f X 30 = ^|Ji = 48. Ans. 



In this question the required fourth term or answer is to 
be in money ; hence we write 30 dollars for the third term. 
8 yards being f of 5 yards, 8 yards will cost f of 30 dollars ; 
therefore, we write 8 for the second term or numerator of a 
fraction, and 5 for the first term or denominator. We obtain 
the fourth term, or answer, by multiplying the third term by 
the second, or numerator, and then dividing the product by 
the first term, or denominator. 

2. If 48 dollars will pay for 8 yards of broadcloth, how 
many yards of the same cloth can be purchased with 30 
dollars ? 



IST STATBMBirr. 

$ $ ydt. yda. 

48:30 = 8: 5. Ans. 



2nd STATEMENT. 

ydi. jda. 

MX 8=^ = 5. Ans. 



In this question, the required fourth term, or answer, is to 
be in yards ; hence we write 8 yards for the third term. 30 
dollars being only j J of 48 dollars, we can purchase only JJ 
of 8 yards with 30 dollars ; therefore, we write 30 for the 
second term, or numerator of a fraction, and 48 for the first 
term, or denominator. 

3. If 20 men can perform a piece of work in 15 days, how 
many men will be required to perform the same work in 10 
days ? 

2nd STATEMENT. 

■}^ X 20 = 30. Ans. 

As the required fourth term, or answer, is to be a number 
of men, we write the 20 men for the third term. As the 
same work is to be performed in -f^ of the time in which 
20 men can perform it, it will require -J^ of 20 men to \jec- 



1st STATEMENT, 
da. da. m. 

10 : 15 = 20 : 30. Ans. 



m. 
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iarm it in 10 days ; therefore, we write 15 days for tiw 
second term, or numerator of a fraction, and 10 days for the 
first term, or denominator. 

4. If 30 men can perform a piece of work in 10 days, how 
many men will be required to perform the same work in 15 
days? 

In 0TATBMBNT. 2nD STATBMBNT. 

15 : 10 = 30 : 20. Ans. |-f x 30 = 20. Ans. 

As the answer is to be a number of men, we write 30 
men for the third term. As it will require only -J^ as many 
men to perform the same work in 15 days, we write 10 days 
for the second term, or numerator of a fraction, and 15 days 
for the first term, or denominator. 

Art. 13 !• When the first and second terms, or numera- 
tor and denominator, have a common factor, the operation 
may be abridged by dividing each term by that common 
iiBkctor, or by reducing the fraction to its lowest terms. 

5. If 40 sheep yield 120 pounds of wool at a shearing, 
how many pounds will be obtained from 320 sheep ? 

iBT STATBMBZrr. 2nD STATBMBNT. 

■. ■. Iba. lb*. Iba. 11m. 

40 : 320 = 120 : 960. Ans. i^ X 120 = 960. Ans. 

Dividing the first and second Reducing -^^ to its 

terms by their greatest common lowest terms by dividing 

factor 40, we have this state- its t^rms by 40, we have 

ment. this statement. 

t. •. lb«. llM. llM. lbs. 

1 : 8= 120 : 960. Ans. f X 120 = 960. Ans. 

6. If 75 acres of land are worth 1500 dollars, what is the 
ralue of a farm containing 300 acres ? Ans. 6000 dollars. 

7. If 500 men consume 50 barrels of provisions in 6 
months, how many barrels will 350 men consume in the 
same time ? Ans. 35 barrels. 

8. If 200 dollars gain 12 dollars interest in one year, how 
much interest will 750 dollars gain in the same time ? 

Ans. 45 dollars. 

9. Purchased 75 tons of coal, for which I paid 525 dollars; 
what must I pay for a cargo containing 325 tons ? 

Ans. 2275 dollars. 

10.' If a post 6 feet in height casts a shadow 8 feet in 
length, what must be the height of a tree that casts a shadow 
90 feet in length at the same time ? Ans. 67|J. feet. 

11. How many days will it take a ship to sail round the 
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gjidbe, allowing it to be 25000 miles in circumference, if shv 
sails at the rate of 2640 miles in 12 days ? 

Ans. 113^ days. 

12. If it will take 25 barrels of flour to pay a debt when 
flour is S5.25 a barrel, how many barrels will it take to pay 
the same debt when flour is worth $6.50 a barrel ? 

Ans. 20^ barrels. 

13. Borrowed of a friend 225 dollars for 30 days ; I after- 
wards loaned him 450 dollars. What nimiber of days must 
he keep the 450 dollars to balance the previous favor ? 

Ans. 15 days. 

14. A ship's company of 12 persons is supposed to have 
bread sufficient to last their voyage, allowing each person 12 
ounces a day. They pick up a crew of 6 persons in distress, 
whom they permit to share their daily allowance with them. 
What will be the daily allowance of each person ? 

^ Ans. 8 ounces. 

15. If 2 cwt. 1 qr. 14 lbs. of sugar be worth $21.75, what 
will be the value of 42 cwt. 3 qrs. at the same rate ? 

cwt. It. Ibt. cwt. qr. # e> # *$• 

2. 1. 14 : 42. 3=21.75 : 391.50. Ans. 

In this question, the first and second terms being com- 
pound numbers, each of them must be reduced to pounds. 

16. If a piece of linen containing 21 yards is worth £3, 
5s. 3d. Iqr., what will be the value of 4 pieces of linen, con- 
taining 84 yards ? Ans. £13. Is. Id. 

17. If 7 yards of ribbon are worth 6s. 8d., what is the 
value of 42 yards ? Ans. £2. 

18. If 7 ounces of gold are worth £30, what is the value 
of 7 lbs. 11 ounces ? Ans. £407. 2s. lOd. If qr. 

19. Purchased 54 yds. of broadcloth, for which I paid 
£60. 15s. ; how many yards of the same kind of cloth can I 
purchase with £10. 2s. 6d. ? Ans. 9 yards. 

20. Purchased 25 a. 2 r. 20 rods of land, for which I paid 
$639.0625; what is the value of a farm containing 205 
acres, supposing the land to be of the same quality ? 

Ans. $5112.50. 

21. If I of an acre of land is worth 15 dollars, what is 
the value of } of an acre ? 

1st statbmbmt. Snd statbksmt. 

».».•• cU. 7 • • cu. 

f : J= 15 : 17.50. Ans. 1 = J X 15= 17.50. Ans. 

i 
If f of an acre of land is worth 15 dollars, |^ or a whole 
acre must be worth ^ of 15 dollars, and ^ of an acre must ba 
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worth j- as much as a whole acre ; hence we haye the fol* 
lowing drd statement. 

i of i of 1*5 = 17.50. Ans. 

Pupils should be required to analyze, state, and perform 
each of the following problems in a similar manner. 

22. If -J- of a yard of cloth is worth $1.15, what is | of a 
yard worth? Ans. 71|^ cents. 

23. If f of a lot of land is worth 150 dollars, what is the 
value of 4 of the same lot ? Ans. 320 dollars. 

24. If j- of a yard of cloth is worth ^ of a dollar, what 
is the value of 12f yards? Ans. $11.65f. 

25. If 5 men can mow 72^ acres of grass in llf days, 
how many acres can they mow in 8f days ? 

Ans. 52^}f acres. 

26. If 7f pounds of butter are worth l-fy dollars, what is 
the value of 27^ pounds ? Ans. f 5.30|^. 

27. If a man perform a journey in 7^ days, travelling 12^ 
hours each day, in how many days will he perform it, if he 
travel but 9^ hours each day ? 

28. If 15 yards of cloth cost $45.75, how many yards 
can be purchased with 366 dollars ? 

1st statbmbnt. 2nd statement. 

$ ets. 9 ctt. jdt. jd«. yds. ydi. 

45.75 : 366.00 = 15 : 120. Ans. ^M X 15= 120. Ans. 

29. If 12.75 acres of land are worth $255, what is the 
value of 102 acres of the same quality ? 

30. If .75 of a bushel of wheat is worth .90 of a dollar, 
what is the value of 24.5 bushels ? 

31. If 25 dollars will pay for the transportation of 5 tons 
102.5 miles, what distance can 5 tons be carried for $125- 
.375? 

32. Paid $37.50 for 5 barrels of flour; how many barrels 
can be purchased with 450 dollars ? 

33. How many bushels of corn, at $.625 a bushel, will 
amount to as much money as 75 bushels of wheat, at $1.25 
a bushel? 

34. How many yards of cambric, .625 of a yard in width, 
will be required to line a lady's dress containing 10.75 
yards, that is .875 of a yard in width ? 

35. If it take 4.75 yards of broadcloth that is 1.5 yards 
wide to make a gentleman's cloak, how many yards of silk 
that is only .875 of a yard wide will be required to line it ? 



^ 
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COMPOUND RATIO AND COM- 
POUND PROPORTION- 

Art. 133. A Compound Ratio is the ratio of the prod- 
ucts obtained by multiplying the corresponding terms of 
two or more simple ratios. 

Illustration. The simple ratio of 3 : 5 = f . 

The simple ratio of 4 : 7 = ^. I 

Multiplying the terms of the ratio 3 : 5 by the corresponding 
terms of the ratio 4 : 7, we obtain the composite or compound 
ratio 12 : 35. 

Multiplying f by f , we obtain the same compound ratio, ^, 
in a fractional form. 

Art. 133. Compound Proportion is the equality of two. 
ratios, one of which is compound, and the other simple. 

Every question in compound proportion always contains 
an odd number of terms, as five, seven, nine, &e. These 
terms are distinguished into terms of supposition^ and terms 
of denumd; the number of the former is always one move- 
than that of the latter. One of the terms of supposition 
always has the same name, or is of a like kind, as the 
required term, or answer ; which must always be made the 
third term in stating. Each of the remaining terms of sap- 
position has its corresponding term of demand of a like kind, 
one of which must be made the first term of a simple ration 
in stating, and the other the second. 

Illustration. 1. Suppose that 12 men can earn 600 
doUars in 25 days; how many men will be required to earn 
400 dollars in 20 days ? 

This question contains five numbers or terms; the first 
three are the terms of supposition, and the last two are the 
terms of demand. 



IST 8TATIMSNT. 



600 dollars : 400 dollars. # lo ^«« 
20 days : 25 days. ^ = ^^ ^^^' 



12000 dollars : 10000 dollars = 12 men : 10 men, the num- 
ber required. 

As the required term or answer is to be a number of men, 
we write 12, the supposed number of men, for the third term. 
12 men are supposed to earn 600 dollars in 25 days, and it 
will require only |^ of 12 men to earn 400 dollars in the 
same number of days; therefore, we write 400 dollars for 
the second term, and 600 dollars for the first term. As 
the 400 dollars is to be earned in f ^ of the numbet ^< 

14 
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days, it will require f^ as many men to earn 400 dollars in 
Jtt of the time ; therefore, we write 25 days for the second 
term, and 20 days for the first term. 

Multiplying the terms of the first simple ratio by the cor- 
responding terms of the second, we obtain the compound 
ratio 12000 dollars : 10000 dollars =: 12 men : to the num- 
ber of men required to earn 400 dollars in 20 days. 

Multiplying the third term 12 by the second term 10000, 
the product is 120000 ; dividing this product by the first term 
12000, the quotient is 10, the number of men required to 
earn 400 dollars in 20 days. 

2nd 8TATB1IBMT. 
<!&■ iff m. tn. 

§4 X iM X 12 = 10, the number required to earn 400 
douars in 20 days. Reducing each fraction to its lowest 
terms, we have J X f X 12 == 10 men, the number required. 

From the above illustrations we derive the following 

Rule. Write that term of supposition which has the same 
Tuifne, or is of the same kind, as the required term or anstoer, 
for the third term. 

Then take one of the other terms of supposition and its cor* 
responding term of demand of the same kind, and consider 
whether an answer depending on these terms alone must be 
greater or less than the third term, and torite one of them for 
a second term, or numerator of a fraction, and the other for a 
first term, or denominator, as directed in simple proportion, 
Arrange «fl the remarning corre^p^ing teLsofZpon- 
tion and demand in a similar Tnanner, 

Then find the product of aU the second terms or numera' 
tors ; find also the product of aU the first terms or denominxi' 
tors; multiply the third term by the product of the second 
terms or numerators ; divide this product by the product of the 
first terms or denominators, the quotient loUl be the answer 
or term required. 

The terms of each simple ratio, if of different denomina- 
tions, must be reduced to the same, and the third term must be 
reduced to the lowest denomination in it. 

Art* 1341. It will be perceived that all the second terms, 
or numerators, and the third term also, are factors of a divi- 
dend, and that all the first terms, or denominators, are factors 
of a divisor. 

Since diminishing the dividend and divisor equally does 
not alter the quotient, therefore all equal factors of the divi- 



= 16 : 80. Ans. 
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dend and divisor may be crossed or cancelled, and not used 
in the operation. 

When any two factors, one of them being a factor of the 
dividend, and the other a factor of the di^nsor, have a com- 
mon measure, both may be crossed, and then divided by that 
common measure, and the quotients retained. 

2. If 6 men can build a wall 20 feet long, 6 feet high, and 
4 feet thick, in 16 days, in what number of days will 24 
men build a wall 200 feet long, 8 feet high, and 6 feet thick? 

IST BTATBMEMT. 

1 rf ^^: 1 ^ 

1 i0:fi00 10 5 ^ ^•• 

1 Sf 0: $41 
1^4: $ $ I 

CanceiHng all equal factors, we have only to multiply the third 
term, 16 days, by 5, the product is the number of days required. 

2nd 8TATBMXNT. 

f X f X W X A X 16 = 80. Ans. 
Reducing each of the above fractions to its lowest terms, we have 

I X |x ^ X^X 16=80. Ans. 

Caaeelling all equal factors, we have 

1 1 C l da. da. 

|xJXjXixl6 = 80. Ans. 

In the above question, 6 men are supposed to build a wall 
20 feet long, 6 feet high, and 4 feet thick, in 16 days ; these 
five numbers or terms are the terms of supposition. It is 
required to find the number of days in which 24 men can 
build a wall 200 feet long, 8 feet high, and 6 feet thick ; 
these four numbers or terms are the terms of demand. 

As the answer is required to be a number of days, we 
write 16 days, the term of supposition of a like kind, for the 
third term. 

Comparing 6 men, a term of supposition, with 24 men, its 
corresponding term of demand, we find that 24 men is ^ of 
6 men, hence it will take 24 men only ^ of 16 days to per- 
form the same work ; therefore we write 6 for the second 
term and 24 for the first, in the first statement, and 6 for the 
numerator of a fraction and 24 for the denominator, in the 
second statement. 

Comparing 20 feet in length, a term of supposition, with 
200 feet in length, its corresponding term of demand, we 
find that 200 feet is ^ of 20 feet ; hence it will take ^^ as 
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many days to build a wall 200 feet in length as it will 20 
feet in length ; therefore we write 200 for the second term 
and 20 for the first ; we also write 200 for the numerator 
of a fraction and 20 for the denominator. 

Comparing 6 feet high, a term of supposition, with 8 feet 
high, its corresponding term of demand, we find that 8 
feet is f of 6 feet ; hence it will take f as many days to build 
a wall 8 feet high as it will 6 feet high ; consequently we 
write 8 for the second term and 6 for the first ; we also write 
8 for the numerator of a fraction, and 6 for the denominator. 

Comparing 4 feet thick, a term of supposition, with 6 feet 
thick, its corresponding term of demand, we find that 6 feet 
is f of 4 feet; hence it will take f as many days to build a 
wall 6 feet thick as it will 4 feet thick ; consequently we 
write 6 for the second term, and 4 for the first; we also write 
6 for the numerator of a fraction and 4 for the denominator, 
and the terms are all arranged and the statements com- 
pleted. 

3. If $100 will gain S6 interest in 12 months, in what 
time will $750 gain $30 dollars interest ? Ans. 8 months. 

4. If 7 men can reap 84 acres of wheat in 24 days, how 
many men will be required to reap 100 acres in 10 days ? 

Ans. 20 men. 

5. If $200 will gain $6 interest in 6 months, how many 
dollars will $400 gain in 9 months ? Ans. 18 dollars. 

6. If $1200 will support a family of 24 persons 8 months, 
how many months will $900 support a family of 16 per- 
sons ? Ans. 9 months. 

7. If I pay $24 for the transportation of 96 barrels of flour 
200 miles, what must I pay for the transportation of 480 
barrels 40 miles ? Ans. 24 dollars. 

8. If 8 men can build a wall 75 rods in length in 12 
days, how many men will be required to build a wall 300 
rods in length in 6 days ? Ans. 64 men. 

9. If 12 pounds of wool will make 8 yards of cloth 6 quar- 
ters wide, how many pounds will be required to make 144 
yards 4 quarters wide ? Ans. 144 pounds. 

10. If 5 men can make 1200 pairs of shoes in 48 days, 
how many men will be required to make 4800 pairs of the 
same kind of shoes in 16 days ? Ans. 60 men. 

11. If 15 girls can perform 180 questions in arithmetic 
in 75 minutes, how many questions can 25 girls perform in 
35 minutes ? Ans. 140 questions. 
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12. If a garrison of 1200 men consume 500 barrels of 
ftour in 9 months, how many barrels will a garrison of 2500 
men consume in 15 months ? 

13. If 12 men can build a wall 100 feet long, 4 feet high, 
and 3 feet thick, in 40 days, in what time will 6 men build 
one 20 feet long, 6 feet high, and 4 feet thick ? 

14. If 180 men, in 6 days of 10 hours each, can dig a 
trench 1200 yards long, 4 feet wide, and 3 feet deep, in how * 
many days, of 12 hours each, will 90 men dig a trench 400 
yards long, 6 feet wide,, and 4 feet deep ? 

15. A garrison of 1800 men has provision sufficient to 
aUov/ each man 32 ounces a day 35 days ; suppose the gai^ 
risen to be reinforced with 600 men, what must be the daily 
allowance for each man 45 days ? 

16. If 6 men can reap 30 acres of wheat in 5 days, whai 
number of acres can 8 men reap in 10 days ? 

17. If 3 horses eat 30 bushels of oats in 50 days, what 
number of bushels will 30 horses eat in 25 days ? 

18. If it requires $600 to support a family of 9 persons 8 
months, what number of dollars will be required to support 
a family of 6 persons 12 months ? 

19. If 12 ounces of wool be sufficient to make Ij- yarda 
of flannel 6 quarters wide, what number of pounds will be 
required to make 450 yards of flannel 4 quarters wide ? 

20. If 25 tailors can make 75 suits of clothes in 8 days« 
what number of tailors will be required to make 1200 suits 
of clothes in 6 days ? 

21. If 4 men can build a wall 30 rods in length in 6 days« 
what number of men will be required to build a wall 90 rods 
in length in 4 days ? 

22. If 14 men, working 9 hours each day, dig a ditch 420 
feet long, 4 feet wide, and 3 feet deep, in 4 days, in what 
number of days will 35 men, working 12 hours each day, dig 
a ditch 840 feet long, 5 feet wide, and 4 feet deep ? 

23. A wall, to be built to the height of 27 feet, was rai&ed 
to the height of 9 feet by 12 men in 6 days ; how many man 
must be employed to finish the wall in 4 days at the same 
isate of working ? 

24. A wall 700 yards long was to be built in 29 days ; at 

the end of 11 days 18 men had built 220 yards of it What 

number of additional men was it then necessary to engage to 

work at the same rate, in order that the wall might be com- 

oLeted in the given time ? 

14* 



IflS PBKKPORIWN mv OLVING A COKSTArrr a^A 



PROPORTION INVOLVING A 
CONSTANT QUANTITY. 

Art. 139* We will explain what is to be understood 
by a constant quantity, by the following question. 

1. A coal mine has the same quantity of water constantly 
running into it in the same time. At one time it was allowed 
to get full, and it required an engine of 12 horse-power 60 
hours to empty it. At another time it was again allowed to 
get full, and it required an engine of 10 horse-power 80 hours 
to empty it. It is now full the third time ; what must be 
the power of an engine that will empty it in 48 hours, and 
what must be the power of an engine that will discharge 
the water as fast as it runs into the mine after it is emp- 
tied ? 

It is to be understood that the horse-power and the flow of 
water into the mine are quite constant, that is, exactly the 
same in all cases. It is also to be understood that the quan- 
tity of water in the mine is the same each time, when full. 

As it required an engine of 12 horse-power 60 hours to 
discharge the water that was in the mine when full the first 
time, including also the water that runs into the mine during 
those 60 hours, it is plain that it will require only f J or f 
of 12 horse-power to discharge the same quantity of water 
in 80 hours, and 12 X f = 9, the number of horse-power 
required to discharge the quantity of water in the mine 
when full, including also the water that runs in during 60 
hours. 

The second time it was allowed to get full, it required an 
engine of 10 horse-power 80 hours to empty it, including 
also the water that runs into the mine during 80 hours. 

As it requires only 9 horse-power 80 hours to empty the 
mine when full, including also the water that runs into the 
mine during 60 hours, it is plain that the other 1 horse- 
power, employed 80 hours the second time it was allowed to 
get full, is the power required to discharge the water that 
runs into the mine during the remaining 20 hours. If it 
requires 1 horse-power 80 hours to discharge the water that 
runs into the mine during the remaining 20 hours, it will 
require }J or 4 times 1 horse-power to discharge the same 

?uantity of water in 20 hours, which is 4 horse-power, 
[ence it is plain that an engine of 4 horse-power will dis- 
charge the water as fast as it runs into the mine during any 
length of time ; which is one of the answers required. 
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We will now find what power will be required to empty 
the mine in 48 hours. It is plain that, whatever power is 
required to empty the mine in any given number of hours, 
there is always 4 horse-power that does nothing towards 
emptying the mine, because it only dicharges the water 
that runs into the mine during the given number of hours. 

The first time that the mine was allowed to get full, it 
required an engine of 12 horse-power 60 hours to empty it. 
Deducting the 4 horse-power which is required to discharge 
the water as fast as it runs into the mine, there remains 8 
horse-power, which was the number of horse-power required 
to empty the mine in 60 hours, not including the water that 
runs into the mine during those 60 hours. 

To discharge the same quantity of water in 48 hours, it 
will require f|^ or J of 8 horse-power, and 8 X i= 10, the 
number of horse-power that will be required to empty the 
mine in 48 hours, not including the water that will run into 
the mine during the 48 hours. 

If to this we add 4, the number of horse-power which is 
required to discharge the water as fast as it runs into the 
mine, we have 14 for the power of an engine that will empty 
the mine in 48 hours, including also the water that will run 
into the mine during the 48 hours, which is the other answer 
required. 

2. " If 12 horses eat 3^ acres of grass in 4 weeks, and 21 
horses eat 10 acres in 9 weeks, how many horses will be 
required to eat 24 acres in 18 weeks ; the grass being at 
first equal on every acre, and growing constantly and 
uniformly ? " Ans. 36 horses. 

3. If 14 cows, in 3 weeks, can eat the grass on 2 acres of 
land, also all that grows during the 3 weeks, and 16 cows, 
in 4 weeks, can eat all the grass on 3 acres, also all that 
grows during the 4 weeks ; how many cows will be required 
to eat the grass on 6 acres, in 5 weeks, also all that grows 
during the 5 weeks ; there being the same quantity on each 
acre, and growing constantly and uniformly? Ans. 26 cows. 

4. Suppose 8 sheep, in 7 weeks, to eat all the grass on 
400 square rods of land, also all that grows in the same 
time ; and suppose 9 sheep, in 8 weeks, to eat all the grass 
on 500 square rods of land, also all that grows in the same 
time ; how many sheep will be required to eat all the grass 
on 600 square rods of land, in 12 weeks, also all that grows 
in the same time ; there being the same quantity of grass 
npon each square rod, and growing constantly and uni- 
feimly ? Ans. 8 ihfiA^« 
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PER CENTA6E AND PER CENT. 

Art. ISO* Ths term per centage has but recently been 
introduced into text-books, and it is used to express a greater 
or kss number of hundredths of any sum or quantity ; thus, 
if a merchant invests his money and gains 25 hundredths of 
the sum invested, he gain» a high per centage ; if he gains 
only 5 hundredths of the sum invested, he gains a low per 
centage. Hence, any number of hundredths of any sum or 
quantity is called the per centage. 

The term percent, also signifies hundredths ; thus, 1 per 
cent, of any sum or quantity is 1 hundredth of it, 2 per 
cent, is 2 hundredths of it, 6 per cent, is 6 hundredths of it ; 



1. A man hired 20 dollars for 
one year, and agreed to pay 6 per 
cent, or 6 hundredths of the sum 
for its use ; how much did he 
pay? 

3. What is 4 per cent, of 5 
doUaisI Of 10 dollars? Of 15 
dollars? Of 20 dollars? 

5. A man purchased a watch 
for 25 dollars, and sold it so as to 
gain 10 per cent. ; how much did 
he gain by trading % 

7. What is 1 per cent, of 76^ 
dollars ? 2 pec cent. ? 3 per cent. ? 
4 per cent. % 



2. A girl found a lady's purse 
containing 50 dollars ; the owner 
gave her 5 per cent, of the money. 
How much did the girl receive? 

4. What is 6 per cent of 12 
doUars? Of 25 dollars? Of 30 
dollars? Of 40 dollars? 

6. A market-man sold 50 dol- 
lars' worth of butter for a farmer, 
who paid him 5 per cent, for sell- 
ing it ; what did the market-man 
receive? 

8. What is 5 per cent, of 100 
dollars ? 6 per cent. ? 7 per cent. ? 
8 per cent. ? 



Art. 137* Since per centage and per cent, signify 
hundredths, we can express any per centagCy or any number 
of per cent,<, by a decimal fraction ; thus, 



1 per cent. = .01 

2 per cent. == .02 

3 per cent. = .03 

4 per cent. = .04 

5 per cent. = .05 

6 per cent. = .06 

7 per cent. = .07 

8 per cent. := .08 

9 per cent. = .09 

10 per cent. = .10 
15 percent. = .15 
20 per cent. = .20 
95 per cent, sa .25 



30 per 

50 per 

75 per 

100 per 

106 per 

125 per 

iper 

iper 

I per 

iper 

tper 

h per 

i per 



cent. =s 


.30 


cent. = 


.50 


cent. =s 


.76 


cent. = 


1.00 


cent. = 


1.06 


cent. = 


1.25 


cent. =* 


.005 


cent. = 


.0025 


cent. = 


.0075 


cent. =s 


.002 


cent. = 


.008 


cent, = 


.00125 


cent, as 


.00875 
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Art. 1S8. Since, by multiplying any given sum or 
quantity by a decimal fraction, we obtain as great a part of 
tiie given sum or quantity for a product as the decimal is 
of a unit, we can find the amount of any per centage, or 
number of per cent., of any given sum or quantity by the fol* 
lowing rule. 

Rule. Multiply the given mm or quantity by the decimal 
expressing the required per cent,, the product iciU be the 
amount of per centage. 



1. What 

2. What 

3. What 

4. What 
6. What 

6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 

13. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 

20. What 

21. What 

22. What 

23. What 

24. What 

25. What 

26. What 

27. What 

28. What 

29. What 

30. What 

31. What 

32. What 

33. What 
34 What 



s 1 per cent, of 25 dollars ? Ans. 

s 2 per cent, of 50 dollars ? Ans. 

s 3 per cent, of 75 dollars ? Ans. 

s 4 per cent, of 100 dollars ? Ans. 
s 5 per cent, of 125 dollars ? Ans. 
s 6 per cent, of 150 dollars ? Ans. 
s 7 per cent, of 175 dollars ? Ans. 
s 8 per cent, of 200 dollars ? Ans. 
s 9 per cent, of 225 dollars ? Ans. 
s 10 per cent, of 250 dollars ? Ans. 
s 12 per cent, of 275 dollars ? Ans. 
s 15 per cent, of 300 dollars ? Ans. 
s 20 per cent, of 325 dollars ? Ans. 
s 25 per cent, of 350 dollars ? Ans. 
s 50 per cent, of 375 dollars ? Ans. 
s 75 per cent, of 400 dollars ? Ans. 
s 100 per cent, of 425 dollars ? Ans. 
s 125 per cent, of 450 dollars ? Ans. 
s 2^ per cent, of 475 dollars ? 
s 3^ per cent, of 500 dollars ? 
s 4^ per cent, of 525 dollars ? 
s 5^ per cent, of 550 dollars ? 
s 6f per cent, of 575 dollars ? 
s 7f per cent, of 600 dollars ? 
s 12}^ per cent, of 625 dollars ? 
s ^ of 1 per cent, of $650.25 ? 
s } of 1 per cent, of •675.50 ? 
s I of 1 per cent, of S725.75 ? 
s J of 1 per cent, of $750,875 ? 
s I of 1 per cent, of $775,375 ? 
8 I of 1 per cent, of $800,625 ? 
s I of 1 per cent, of $975,875 ? 
s I of 1 per cent, of $1025.75 ? 
s I of 1 per cent, of $1275.25? 



.25 cents. 

$1.00. 

$2.25. 

$4.00. 

$6.25. 

$9.00. 

$12.25. 

$16.00. 

$20.25. 

$25.00. 

$33.00. 

$45.00. 

$65.00. 

$87.50. 

$187.50. 

$300.00. 

$425.00. 

$562.50. 



166 PER CENTAGE AND PER CENT. 

Art. 199. 35. What is 4^ per cent, of 1728 dollars ? 

Oftoattoh. Since \ per cent, cannot be exactly 

91728 expressed by a decimal fraction, we 

.04J- first find 4 per cent, by multiplying 

by .04 hundredths, and we then 

69.12 = 4 per cent, multiply by J of 1 hundredth; the 
5.76 :^ ^ per cent, sum of the products is the answei 

required. 

$74.88 Ans. ^ 

36. What is 33^ per cent, of 750 dollars ? Ans. $250.00. 

37. What is 66| per cent, of 900 dollars ? Ans. $600.00. 

38. What is 8^ per cent, of 600 dollars ? Ans. $49.00. 

39. What is 5| per cent, of 500 dollars? Ans. $29.16§. 

40. What is 15^ per cent, of 1500 dollars ? Ans. $235.50. 

Tke amount of per centage on any sum of English Money 
may be found by first changing the lower denominations to 
the decimal of a pound, and then multiplying by the decimal 
expressing the required per cent, 

41. What is 5 per cent, of £125. 10s. 6d. ? 

Opbration. 

10s. 6d.=£,525. 
£125.525 

.05 We first change 10s. 6d. to the 

decimal of a pound, and annex it to 

£6.27625 the jei25. We^then multiply the 

20 whole sum JC 125.525 by .05, the 

product is i:6.27625. We then 

8.5.52500 reduce this decimal of a pound to 

12 Its value in shillings, pence, and 

farthings, and find the answer to be 

. d.6.30000 jCO. 6s. 6d. 1.2qr. 

4 



qr. 1.20000 



42. What is 6 per cent, of £750. 17s. 6d. ? 

Ans. £45. Is. 6d. 

43. What is 7^ per cent, of £75. 18s. 9d. ? 

Ans. £5. 13s. lOjd. 

44. What is 8J per cent, of £45. 6s. 8d. ? 

Ans. £3. 19s. 4d. 

45. What is 15 per cent, of £1275. 15s. ? 

Ans. £191. 7s. 3d. 

46. What is 20 per cent, of £575. 15s. ? 



comossioN. 



COMMISSION. 

Art* 140. Commission is the per centage charged by 
agents for transacting the business of others, and they 
usually charge a specified per cent, on the amount of money 
employed in the transaction. 

An agent who is employed by merchants and manufac- 
turers in purchasing and selling goods is called a Commis- 
sion Merchant, or Factor. 

To find the amount of comrrdssiony multiply the given sum 
by the decimal fraction expressing the given per cent,, and 
the product will be the amount of commission required. 

1. A commission merchant sold a quantity of cloth for 
a manufacturer amounting to 9750.75, &nd charged a com- 
mission of 2 j- per cent. ; what was the amount of his com- 
mission? Ans. S18.76875. 

2. An agent purchased goods for his employer to the 
amount of $675.25, and charged If per cent, commission ; 
how much did he receive for his services ? 

Ans. $11.816875. 

3. An auctioneer sold furniture to the amount of $1250 ; 
what did his commission amount to at 2f per cent. ? 

Ans. $32.8125. 

4. What amount of commission should my agent in 
Albany charge me for purchasing 500 barrels of flour on my 
account, at $5.25 a barrel, at 2 per cent, commission on the 
amount ? 

5. My agent, after selling merchandise for me to the 
amount of $1250.75, deducted his commission of 2|^ per 
cent., and remitted the balance ; what was the amount of his 
commission? and how much did he remit? 

6. A factor has in his possession $525, and being directed 
to invest it in purchasing cotton, what sum can he invest, 
after deducting his commission of 5 per cent, on the pur- 
chase? 

As his commission of 5 per cent, on every $100 invested 
is $5, if we add $5 to $100, the amount is $105; hence the 
sum to be invested is m of $525, which is $500. 

7. My agent in England had in his hands $3895, which 
I directed him to lay out in the purchase of railroad iron at 
$95 a ton ; how many tons did he purchase with the 
balance remaining to be invested, after deducting his com- 
mission of 2J per cent, on the purchase ? 



£68 msTOANCfi. 

INSURANCE. 

Art. 141. Insubance is a contract or agreement, by 
which an individual or company engages, for a stipulated 
premium, to indemnify the person insured from loss or 
damage to the property at risk by certain perils enumerated 
in the contract. 

The individual or company who takes the risk is called 
the Insurer or Undenoriter ; the person protected by the 
insurance is called the Insured; the sum paid is called the 
Premium; and the instrument containing the contract is 
called the Policy. 

The premium is a specified per cent, or number of kun- 
dredths of the amount of property insured. Hence, to find 
the amount of premium, we multiply the sum insured by the 
decimal fraction expressing the per cent., the product vnU be 
the amount of premium. 

1. What amount of premium must be paid for insuring a 
house against fire, which is worth $5000, at a premium of 
f of 1 per cent. ? Ans. $31.25. 

2. A gentleman obtained a policy of insurance on his 
furniture to the amount of $2500, at 1^ per cent, a year ; 
what amount of premium did he pay each year ? 

Aus. $31.25. 

3. A merchant obtained a policy of insurance on his stock 
of goods, valued at $7500, at a premium of 2J per cent, a 
year ; what amount of premium did he pay annually ? 

Ans. $187.50 

4. A manufacturer effected an insurance to the amount of 
$25000 on his buildings and stock, at a premium of 3 j per 
cent, a year ; what amount of premium did he pay yearly ? 

5. A merchant shipped 1500 barrels of flour, valued at 
$6000, from New York to Liverpool, and effected an insur- 
ance at a premium of 2^ per cent. ; what was the amount of 
premium ? 

6. A merchant in New Orleans shipped a cargo of cotton 
to Liverpool, valued at 25000 dollars, and obtained a policy 
of insurance on the amount at a premium of 2| per cent. ; 
what was the amount of premium ? 

7. The estimated value of my house is 5000 dollars. If I 
should obtain insurance upon f of its value, at a premium of 

}of 1 per cent., what would be the amount of premium? 
f it should be destroyed by fire while insured, what should 
I save by having my house insured ? 
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STOCKS. 

Art* 143« Stock is a general name for the capital of 
moneyed institutions ; such as Banks, Manufactories, Rail- 
roads, Insurance Companies, United States Bonds, State 
Bonds, &;c. 

The capital stock of an institution is usually divided into 
equal shares, and the evidences of ownership are called cer- 
tificates of stock. 

The par valve oi a share is its original cost or sum named 
in the certificate or hond. 

The real value of a share, at any time, is the sum for 
which it can be sold. 

When a share can be sold for more than its original cost, 
it is said to be above par, or at a premium. 

When the market value of a share is less than its original 
cost, it is said to be below par^ or at a discount. 

If SlOO of stock can be sold for $115, the stock is 15 per 
cent, above par ; if it can only be sold for $85, it is 15 per 
cent, behw par; the per centage of premium or discount is 
always to be estimated on the par value. 

The amount of profit arising from stocks is divided among 
the stockholders, at regular periods, each receiving a certain 
per cent, of the par value of his shares. 

1. The semi-annual dividend of the Merchants' Bank, in 
Boston, has usually been 3 j- per cent, on its capital stock ; 
what sum did a stockholder receive semi-annually, who 
owned 25 shares, the par value of each share being $100? 

Ans. $87.50. 

2. A person purchased 5 shares of the Boston and Lowell 
railroad stock, at a premium of 17^ per cent., the par value 
of each share being $500 ; what did the 5 shares cost him ? 

Ans. $2937.50. 

3. A capitalist deposited $5100 with a broker, to be 
invested in bank stock ; the broker charged 2 per cent, com- 
mission on the amount paid for the stock; what was the 
value of the stock purchased ? What was the amount of 
commission ? 

Ans. $5000 value of stock purchased. $100 amount of 
commission. 

4. Suppose I wish to invest $5700 in bank stock which 
is 5 per cent, below par ; what amount will it purchase at the 
par value ? Ans. $6000. 

15 
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INTEBSST. 



INTEREST. 

AFt* 14tt* Interest is an estimated number of hun- 
dredths of any sum of money, which is. to be paid for its use 
during a specified time. 

The rate of interest is established by the legislature of 
each state* In nearly all the states 6 per cent., or 6 hun- 
dredths of any sum of money, is paid for its use during one 
year. 

The money hired, or the sum for which interest is paid, 
is called the principal; the sum paid for its use is the 
interest; and the sum of the principal and interest is called 
the amount. 

When the rate of interest is 6 per cent, a year, the 
interest of one dollar for one year wiU be 6 hundredths of 
a dollar or 6 cents, and the interest of one dollar for any 
number of years must be as many times 6 cents as there 
are years. 

Since the interest of one dollar for one year, or 12 months, 
is one half as many cents as there are months in a year, 
the interest of one dollar for any number of months must be 
one half as many cents as there are months. 

Since the interest of one dollar for one year, or 360 days, 
is 6 cents or 60 mills, which is one sixth as many mills 
as there are days in a year, the interest of one dollar for any 
number of days must be one sixth as many mills as there are 
days. 

The preceding definitions and illustrations furnish the 
following general rule for computing interest at 6 per cent. 

RxTLE. Find the interest of one dollar for the given time, 
then multiply this interest by any given number of dollars; 
the product will be the interest of that number of dollars for 
the same tvme. 



1. What is the interest of 1 
dollar for 1 year at 6 per cent. ? 
What is the interest of 1 dollar 
for 3 years t 3 years? 4 years % 
5 years? 6 years? 7 years? 8 
years? 9 years? 10 years? 11 
yeaxsft? 19 yean? 

8. What is the interest ef 1 
dollar for 1 day? 2 days? 3 
cbys? 4 days? 5 days? 6 days? 



2. What is the interest of 1 
dollar for 1 month at 6 per cent. ? 
What is the interest of 1 dollar 
for d months? 3 months? 4 
months? 5 months? 6 months? 
7 months ? 8 months ? 9 mon^ ! 
10 months? 11 months? 13 
months ? 

4. What is the interest of 1. 
dollar for 7 days? 8 days? 9 
days? 10 days? 11 days? \% 
days? 
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5. What is the interest of 1 
dollar for 13 days? 14 days? 

15 days? 16 days? 17 days? 18 
days? 

7. What is the interest of 1 
dollar for 25 days? 26 days? 27 
days ? 28 days ? 29 days ? 

9. What is the interest of 1 
dollar for 2 years, 2 mcmths, and 
2 days ? 

11. What is the interest of 1 
dollar for 4 years, 4 months, and 
4 days? 

13. What is the interest of 1 
dollar for 6 years, 6 months, and 
6 days? 

15. What is the interest of 1 
dollar for 8 years, 8 months, and 
8 days? 

17. What is the interest of 1 
dollar for 10 years, 10 months, 
and 10 days? 

19. What is the interest of 1 
dollar for 12 years, 12 months, 
and 12 days ? 

21. What is the interest of 1 
dollar for 3 years, 4 months, and 
14 days? 

23. What is the interest of 1 
dollar for 5 years, 6 months, and 

16 days? 

25. What is the interest of 1 
dollar for 7 years, 8 months, and 
18 days? 

27. What is the mterest of 1 
dollar for 9 years, 10 months, and 
20 days? 

29. What is the interest of 1 
dollar for 11 years, 11 montiis, 
and 22 days? 

31. What is the interest of 1 
dollar for 4 years, 7 months, and 
24 days? 

33. What is the interest of 1 
dollar for 3 years, 1 month, and 
26 days? 

35. What is the interest of 1 
dollar for 6 years, 3 months, and 
28 days? 

37. What is the interest of 1 
dollar for 2 years, 4 months, and 
12 days? 



6. What is the interest of 1 
dollar for 19 days? 20 days? 21 
days? 22 days? 23 days? 24 
days? 

8. What is the interest of 1 
dollar for 1 year, 1 month, and 1 
day, at 6 percent, a year? 

10. What is the mterest of 1 
dollar for 3 years, 3 months, and 
3 days? 

12. What is the interest of 1 
dollar for 5 years, 5 months, and 
5 days? 

14. What is the interest of 1 
dollar for 7 years, 7 months, and 
7 days? 

16. What is the interest of 1 
dollar for 9 years, 9 months, and 
9 da]^? 

18. What is the interest of 1 
dollar for 11 years, 11 months, 
and 11 ^ys? 

20. What is the interest of 1 
dollar for 2 years, 3 months, and 
13 days ? 

22. What is the interest of 1 
dollar for 4 years, 5 months, and 
15 days? 

24. What is the interest of 1 
dollar for 6 years, 7 months, and 

17 days? 

26. What is the interest of 1 
dollar for 8 years, 9 months, and 
19 days? 

28. What is the interest of 1 
dollar for 10 years, 11 months, 
and 21 daj^s ? 

30. What is the interest of 1 
dollar for 12 years, 1 month, and 
23 days? 

32. What is the interest of I 
dollar for 5 years, 9 months, and 
25 days? 

34. What is the interest of 1 
dollar for 2 years, 4 months, and 
27 days? 

36. What is the interest of 1 
dollar for 8 years, 5 months, and 
29 days? 

38. What is the interest of 1 
dollar for 3 yeaxa, 6 tanQS3{A<k«Si& 

18 dsya^ 
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39. What will be the interest of $1275 for 2 years, 9 
months, and 27 days, at 6 per cent, a year. 



eta. 



.12 int. of $1 for 2 years. 
.045 int. of $1 for 9 months. 
.0045 int of «1 for 27 days. 

.1695 int. of $1 for 2 yrs. 9 mo. 
$1275 [and 27 days. 

8475 
11865 
3390 
1695 



In this question, we 
first find tlie interest of 
1 dollar for 2 yeais, 9 
months, and 27 days, 
which is $.1695; we 
then multiply this inter- 
est b^ $1275, the given 
number of dollars ; the 
product is the interest 
required. 



•216.1125 Ans. 

40. What is the interest of $750.75 for 3 years, 5 months, 
and 17 days, at 6 per cent. ? 



CIS. 



.18 int. of $1 for 3 years. 
.025 int. of 81 for 5 months. 
.002f int. of $1 for 17 days. 

.207| 
$750.75 

62562f product of f of a mill 

1035 [multiplied by $750.75. 
1449 
10350 
1449 



$156.030871 Ans. 



Since the interest of 

1 dollar for 6 days is 
.001 mill, the interest 
of 1 dollar for 1 day 
must be ^ of a mill, for 

2 days, f or | of a mill, 
for 3 days, f or ^ of a 
mill, for 4 days, f or } 
of a mill, for 5 days ^, 
of a mill. 

Since the vulgar fraor 
tions i, i, f , and f, 
cannot be exactly ex- 
pressed in decimals, if 
we change these frac- 



tions of a mill to hundredths of a mill, and reject the remainders, we 
shall obtain the interest sufficiently exact for most purposes. Thus, 
.000^^ of a miU = .00016 +. .OOOJ of a mill = .00033 +. .OOOf 
of a mill =a .00066 +. .OOOf of a mill = .00083 +, 

Using .00083 + of a mill instead of .OOOf of a mQl in Question 40, 
we have .20783 X 750.75 = $156.0283725 for the answer. 

41. What is the interest of $15.25 for 1 year, 2 months, 
and 15 days, at 6 per cent. ? Ans. $1.105-|-. 

42. What is the interest of $25.75 for 2 years, 1 month, 
and 12 days, at 6 per cent. ? Ans. $3.27+. 

43. What is the interest of $28.45 for 1 year, 7 months, 
Mad 18 days, at 6 per cent. 1 Ans. $2,788+. 
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44. What is the interest of S45.15 for 9 months and 15 
days, at 6 per cent. ? Ans. $2.144-f-. 

45. What is the interest of S64.24 for 5 months and 12 
days, at 6 per cent ? Ans. $1.734-f-. 

46. What is the interest of 9115. 15 for 7 months and 24 
days, at 6 per cent ? Ans. t4.49-['« 

47. What is the interest of $250 for 2 years, 3 months, 
and 10 days, at 6 per cent. ? Ans. $34.165-f-* ' 

48. What is the interest of $175.25 for 1 year, 7 months, 
and 17 days, at 6 per cent ? Ans. $17.144-|-. 

49. What is the interest of $275 for 15 days, at 6 per 
cent? Ans. $.687-]-. 

50. What is the interest of $85.15 for 1 month and 27 
days, at 6 per cent. ? Ans. $.8084-. 

51. What is the interest of $325 for 2 months, at o per 
cent ? Ans. $3.25. 

52. What is the interest of $95.45 for 4 months and 20 
days, at 6 per cent ? Ans. $2,226-^. 

53. What is the interest of $145.50 for 5 months and 25 
days, at 6 per cent. ? Ans. $4.242-}- • 

54. What is the interest of $350.75 for 8 months and 27 
days, at 6 per cent ? Ans. $15.608-|-. 

65. What is the interest of $425.40 for 10 months and 
10 days, at 6 per cent ? Ans. $21.9764-* 

56. What is the interest of $440.80 for 11 months and 
15 days, at 6 per cent. ? Ans. $25,346. 

57. What is the interest of $475.25 for 1 year and 4 
months, at 6 per cent. ? 

58. What is the interest of $500 for 1 year and 6 months, 
at 6 per cent. ? 

59. What is the interest of $524.25 for 2 years and 8 
months, at 6 per cent. ? 

60. What is the interest of $550 for 5 years and 10 
months, at 6 per cent. ? 

61. What IS the interest of $575 for 2 years, 6 months, 
and 15 days, at 6 per cent. ? What is the amount ? 

Ans. $87,687+ int. 8662.687+ amount 

62. What will be the interest of $330 from January 1st, 
1847, to July 16th, 1847, at 6 per cent ? What will be the 
amount ? 

63. What will be the interest of $175 from January 15th, 
1647, to April 20th, 1847, at 6 per cent ? What will be the 
amount? 

15* 
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AFt* 144* When the rate ofintere^ is more or less than 
6 per cent, a year,Jirst Jind the ifiterest at 6 per cent., and 
then make a proportional addition or subtraction. If it 
«ff 7 per cent, add one sixth. If 8 per cent, add one third, 
^ 5 per cent, subtract oni fifth. If 4^ per cent, subtract 
one fourth, 

64. What is the interest of $34445 for 2 years, 2 months, 
and 3 days, at 7 per cent a year ? Ans. $52.442-f-* 

65. What will he the interest of $75 for 8 months aiid 18 
days, at 8 per cent. ? What will he the amount ? 

Ans. $4.30 int. $79.30 amount. 

66. What is the interest of $44.25 for 6 months and 
6 days, at 5 per cent ? 

67. What will be the interest of $175.50 for 10 months 
and 15 days, at 4j- per cent ? What will be the amount ? 

Art* 1418* Since the interest of one dollar for any given 
time expresses that decimal part of one dollar which the interest 
is of one dollar for that time, so it must express that decimal 
part of any number of dollars which the interest oftltat num- 
ber of dollars will be for the same time. Hence, if we mtdti' 
ply any given sum by thai decimal part of a dollar which the 
interest is of a dollar for any given time, the product must be 
the interest of that sum for the same time. 

Thus, the interest of 1 dollar for 2 years, 8 months, and 
24 days, is $.164 thousandths of a dollar; hence, the 
interest of 8475 for the same time is .164 thousandths of 
$475. And $475 X .164 = $77.90, the interest of $475 
for the same time. 

Art* 14j8* In computing compound interest, and interest 
on English money, it will be more convenient to multiply the 
given sum or principal by that decimal part of 1 dollar, or of 
1 pound, which expresses the interest of 1 dollar, or of \ 
pound, for the give7i time. 

When the principal is given in English money, we must 
first reduce the shillings, pence, and farthings, to the decimal 
of a pound, and annex this decimal to the pounds, 

68. What is the interest of £75. 15s. 6d. for 2 years, 8 
months, and 12 days, at 6 per cent, a year ? 

15s. 6d. = £.775, Annexing this decimal to £75, we 
have £75.775 for a principal. The interest of £1 for 2 
years, 8 months, and 12 days, at 6 per cent, a year, is .162 
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thousandths of a pound. And £75.775 X .162 &= £12.27665 
s=£12. 5s. 6.132d., the interest required. 

69. What is the interest of £25. 18s. 9d. for 10 months 
and 15 days, at 6 per cent, a year ? 

Ans. £1. 7s. 2d. 3qTS.-|-* 

70. What will be the interest of £45. 12s. 6id. from 
January 1st, 1847, to July 16th, 1847, at 6 per cent, a year ? 

71. What will be the interest of £500 from January 20di, 
1847, to September 20th, 1847, at 6 per cent, a year? 
What will be the amount ? 

Art. 147. Since the interest of 1 dollar for any given 
number of days is one sixth as many mills as there are 
days, it follows that the interest of any given number of 
dollars for any given number of days must be equal to one 
sixth of the product of the number of dollars multiplied by 
the number of days, in the denomination of mills. Hence 
the following rule for computing interest for any number of 
days. 

Rule. Multiply the given sum or number of dollars by 
the given nujnber of days, divide this product by 6, the 
quotient toill be the interest in mills, when the sum is dollars 
only; but whe?i there are cents in the given sum, the quotient 
win be the interest in hundredths of mills. 

72. What is the interest of $25 for 25 days ? 

Ans. $.104+. 

73. What is the interest of $10 for 10 days ? 

Ans. $.016.+ 

74. What is the interest of $15 for 15 days ? 

Ans. $.037+. 

75. What is the interest of $75 for 33 days ? 

Ans. $.412+. 

76. What is the interest of $100 for 63 days ? 

Ans. $1.05+. 

77. What is the interest of $125 for 93 days ? 

78. What is the interest of $24.75 for 20 days ? 

79. What is the interest of 845.15 for 35 days ? 

80. What is the interest of $75.25 for 45 days ? 

81. What will be the interest of $175.75 for 33 days ? 

82. What will be the interest of $525.25 for 63 days ? 

In the above method of computing interest for days, the year is 
supposed to contain 360 instead of 365 days ; hence, the interest 
found for any given number of days will be too large by its ^ part, 
by which it must be diminished when perfect accuracy is required. 
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PARTIAL PAYMENTS. 

Art* 148* When partial payments have been made 
and endorsed upon notes and bonds, the following rule has 
been adopted by the Supreme Court of the United States, 
also by the Courts in Massachusetts, New York, and by the 
Courts in most of the other States, for computing the interest. 
It is given in the language of Chancellor Kent, of New York. 

" The rule for casting interest, when partial payments have 
been mcide, is to apply the payment, in the first place, to the 
discharge of the interest then due. 

** If the payment exceeds the interest, the surplus goes 
towards discharging the principal, and the subsequent interest 
is to be computed on the balance ofprirudpal remaining d'^te, 

** If the payment be less than the interest, the surplus of 
interest must not be taken to augment the pHndpial; but 
interest continues on the former principal until the period 
when the payments, taken together, exceed the interest due, 
and then the surplus is to be applied towards discharging the 
principal ; and interest is to be computed on the balance, as 
aforesaid.^* 

83. 

$1250.00. Boston, January Ist, 1846. 

For value reoeived, I promise to pay William Briggs, or order, 
twelve hundred and fifty dollars on demand, with interest at 6 per 
eent. John Smith. 

The following payments were endorsed on this note. 
April 1st, 1846, received $175.75. W. Briggs. 

August 1st, 1846, received $20.00. W. Briggs. 

November 1st, 1846, received $360.00. W. Briggs. 

What was the amount due on this note January 1st, 1847? 

Principal, January Ist, 1846, $1260.00. 

First payment, Jan. Ist, 1846, $175.75. 
Interest to first payment (3 mo.) $18.75. 

Excess of payment above the interest, $157.00. 

Principal or sum due after first payment, .... $1093.00. 

Second payment, Aug. 1st, 1846, $20.00, > ^^jj^ ^ 

Third payment, Nov. 1st, 1846, $360.00, J *^**^-""- 

Interest to Aug. 1st, 1846, (4 mo.) $21.86, > ^^^ „.. 

Interest to Nov. 1st, 1846, (3 mo.) $16,395, Jff£:f??i 

Excess of the payments above the interest, .... $341.745. 

Principal or sum due after the third pa3nnent, . . . $751,255. 
Interest to January 1st, 1847, 7.51255. 

Amount due on note January Ist, 1847, .... $758.76766. 
Tlie day on which the note is dated, and the day on which it fell» 
due, are not both reckoned in determining the time, but one of tima 
jB aiwajB excluded. 
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84. 

$775.00. ^ Lowell, March, 15th, 1846. 

For value received, I promise to pay C. D. on demand, 
seven hundred and seventy-five dollars, with interest. 

A. B. 

This note is endorsed as follows : 

June 1st, 1846, received $25.00. C. D. 

Sept. 15th, 1846, received $45.75. C. D. 

Dec. 1st, 1846, received $75.00. C. D. 

May 15th, 1847, received $2D0.00. C. D. 

What will be due Sept. 1st, 1847 ? Ans. $487.98+. 

85. 

$550.00. Worcester, January 25th, 1846. 

For value received, we, jointly and severally, promise 
to pay J. R., or order, five hundred and fifty dollars, in 
three months from date, with interest after three months. 

W. P. 
S. L. 

The following payments are endorsed on this note : 
July 20th, 1846, received $75.25. J. R. 
Sept. 25th, 1846, received $50.75. J. R. 
Dec. 20th, 1846, received $45.50. J. R. 

What was due on this note January 25th, 1847 ? 

Ans. $400.02-1-. 

86. 

$1200.00. Salem, June 10th, 1846. 

For value received, I promise to pay A. B., or bearer, 
twelve hundred dollars on the 1st day of January, 1847, 
with interest from date. J. P. 

Suppose the following payments to have been endorsed 
on this note, what was due January 1st, 1847 ? 
July 1st, 1846, received $75.00. A. B. 

Sept. 1st, 1846, received $5.25. A. B. 

Nov. 1st, 1846, received $10.75. A. B. 

Dec. 1st, 1846, received $375.00. A. B. 

87. 

$1500.00. Boston, July 15th, 1846. 

For value received, I promise to pay T. P., or order, 
fifteen hundred dollars on demand, with interest. 

G. B. C. 

Suppose $200 to have been paid on this note on the 
first day of August, September, October, November, and 
December, what was due on the 1st of Jaiiuax^> ^SAIt \ 



ITB PARTIAL PAYMENTS. 

Artm 149» The following rule is sometimes used for 
computing the interest on bonds and notes, upon which 
par^ payments have been made. 

Rule. Compute the interest on the note from the time 
the interest commenced to the time of settlement^ and find the 



Then compute the interest on each payment from the time 
it was paid to the time of settlement^ and find the amount of 
each. Lastly^ deduct the total amount of the several pay- 
ments from the amount of the note, the remainder is the bat' 
once due on the note, 

88. A note dated January 1st, 1846, was given for $1000, 
payable on demand, with interest at 6 per cent., on which 
were the following endorsements : 

March 1st, 1846, received S75.00. July 15th, 1846, 
received S125.75. September 25th, 1846, received $250.00. 
Nov. 10th, 1846, received $300.00. What was the balance 
due on this note, January 1st, 1847 ? Ans. $295,474. 

89. A, by his note dated July 1st, 1846, promised to pay 
B $625.50 in six months from cbite, with interest after three 
months. On this note were the following endorsements : 

October 16th, 1846, received $250.75. November 25th, 
1846, received $125.50. December 15th, 1846, received 
•75.25. 

What was the bahince due on this note January 1st, 1847, 
interest being allowed at 6 per cent. ? Ans. $179. 2944-. 

90. A note dated July 1st, 1846, was given for $750, pay- 
able in six months, with interest from the date at 6 per cent, 
a year. On this note were the following endorsements : 

August 1st, 1846, received $75.75. September 16th, 
1846, received $150.50. November 1st, 1846, received 
$250.25. What was the balance due on this note January 
1st, 1847 ? 

91. C, by his note dated April 1st, 1846, promised to pay 
D $1750 on demand, with interest at 6 per cent, a year. On 
this note were the following endorsements : 

July 1st, 1846, received $125. October 1st, 1846, 
received $150. January 1st, 1847, received $500. What 
was the balance due on this note April 1st, 1847 ? 
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COMPOUND INTEREST. 

Art* ISO. CoMPotTND Intbbest is that which is paid 

for the use of the principal, and also that which is paid for 
the use of the interest, after it hecomes due ; and it is found 
hy adding the interest to the principal at the time it hecomes 
payable, whether yearly, half-yearly, or quarter-yearly, and 
then making this amount a new principal. 

RuLB. When the interest is payable yearly^ find the inlet' 
est of the given principal far one year, add it to the principal^ 
the amount is the principal for the next year. Find the 
amount of this principal, and of each succeeding principal^ in 
the same manner, for the given number of years. 

When the interest is payable half-yearly, or quarter-yearly, 
find the interest for a half-year, or a quarter-year, add the 
interest to the principal, the amount is the principal for the 
next half-year, or quarter-year. Find the amount of this 
principal and of each succeeding principal, in the same man" 
ner,for the given number of half-years or quarter^ears. 

Finally, subtract the given principal from the last amount ; 
the remainder leill be the compound interest, 

1. What is the compound interest of 8500 for 4 years, at 
6 per cent., payable yearly ? 

Opbration. 

$500 given principal. 
$500 X .06 = $30 interest for one year. 

$530 amount, principal for the second year. 
$530 X .06 » $31.80 interest for the second year. 

$561.80 amount, principal for the third year. 
$561.80 X .06 =s $33,708 interest for the third year. 

$595,508 amount, principal for the fourth year. 
$595,508 X -06 = $35.73048 interest for the fourth year. 

$631.23848 amount for the fourth year. 
$500.00 given principal deducted. 

$131.23848 compound interest for four years. 

2. What will be the compound interest of $1200 for 2 
years, at 6 per cent., payable half-yearly ? Ans. S150.61-(-. 

3. What will be the compound interest of $675 for 2 years, 
at 6 per cent., interest payable quarter-yearly ? 

4. What will be the compound interest of $1500 for 5 
years, at 6 per cent., payable yearly ? 



ISO 
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DISCOUNT. 

Art* Iff 1« DiscoTTifT is an allowance made for the pay* 
ment of any sum of money or debt, which is not on interest, 
before it is due ; or it is the difference between any given 
sum or debt payable at some future time, and its present 
worth. 

The present tvorth of any given sura or debt, payable at a 
future time without interest, is such a sum of money as 
would amount to the given sum or debt, if put on interest, 
at the time it becomes payable. 

The interest of SI. 00 for one year at 6 per cent, is ,06 
cents, and the amount is $1.06; hence, $1.00 is the present 
worth of $1.06 payable in one year without interest, and 
.06 cents is the discount. 

Therefore, the present worth of any sum or debt, payable 
in one year and not on interest, is ^^% of the sum or debt, and 
the discount is y^ of the sum. From the above illustrations 
we obtain the following rules. 

Rule I. Make $1.00 the numerator of afraction, and the 
amount of $1.00 at the given rate and time the denominator; 
multiply the given sum or debt by this fraction, the product 
will be the present toorth. 

BuLE II. Make the interest of %\, 00 at the given rate and 
time the numerator of a frojction, and the amount q/* $1.00 ai 
the samje rate and time the denominator ; multiply the given 
sum or debt by this fraction, tlue product wUl be the discount. 



1. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, payable in 1 year, 
and not on interest, is the present 
worth? What part of the sum 
is the discount ? 

3. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, due at the end of 9 
months, and not on interest, is its 
present worth? What part of 
the sum is the discount? 

5. When money is worth 7 per 
cent, a year, what part of any 
sum or debt, payable in 1 year, 
and not on interest, is the present 
worth ? What part of the sum is 
tlie discount? 



2. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, payable in 6 months, 
and not on interest, is the present 
worth ? What part of the sum is 
the discount ? 

4. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, due at the end of 
3 months, and not on interest, is 
its present worth ? What part of 
the sum is the discount ? 

6. When money is worth 7 per 
cent, a year, what part of any 
given sum or debt, payable in 6 
months, and not on interest, is its 
present worth? What part of 
the sum is the discount? 




DISCOUNT. 181 

7. Parchased goods to the amount of S1224, on a credit 
of 4 months; what discount must he allowed for presenl 
payment, when money is worth 6 per cent, a year ? 

Ans. 24 dollars. 

8. A merchant purchased a quantity of goods for 92S0^ 
cash, and sold them for $300, payable in 9 months, without 
interest ; what did he gain, supposing the use of money to 
be worth 6 per cent, a year ? Ans. $37.081 -(-. 

9. What is the present worth of three notes, one for $960, 
payable in three months; one of $640, payable in six 
months; and the other for $375, payable in nine months; 
supposing money to be worth 6 per cent, a year ? 

Ans. $1926.023-f . 

10. Purchased goods of a merchant in New York, to the 
amount of $1275, and gave him my note for the amount, 
payable in six months, without interest ; what discount could 
the merchant in New York make for present payment, where 
money is worth 7 per cent, a year ? Ans. $43.115-|-. 

11. A merchant in Boston holds a note against a trader 
in Worcester, for $575.25, dated January 16th, 1847, pa3ra- 
hie in six months, without interest ; what was the present 
worth of this note at the time it was dated ? 

12. Sold goods to the amount of $750 ; one half of the 
amount to be paid in thre^ months, and the other half to be 
paid in six months ; what discount can I make for present 
payment, when money is worth 6 per cent, a year ? 

13. What is the difference between the interest of $775 
for 18 months, at 6 per cent, a year, and the discount of the 
same sum for the same time ? 

14. A mechanic, having a carriage for sale, offered it for 
$750, cash, or $775, payable in 4 months, without interest; 
the purchaser chose the latter. Did the purchaser gain or 
lose by his choice, and how much ? 

15. A owes B $575, to be paid September 1st, 1848, 
without interest; but B wishes A to pay him April Ist, 
1848, to which A agrees. What sum must A pay B, suppos- 
ing the use of money to be worth 6 per cent, a year ? 

16. A manufacturer sold 10 bales of sheeting for $1260, 
on a credit of 6 months ; what discount can he aflferd to 
make for present payment when the use of money is worth 
6 per cent, a year ? 

The only correct principle of calculating discount is by the preced- 
ing rule ; yet banks and merchants, in discounting notes, deduct the 
interest for the time, including 3 da3rs of grace, foi the discount. 

16 
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BANK DISCOUNT. 

Art* UESI» The bank discount of a note is the interest 
of the sum of money for which the note is given, from the 
time it is dated to the time when it will become due, includ- 
ing 3 days of grace. 

It is customary in banks to compute the interest on every 
note for 3 days more than the time specified in the note. 
These 3 days are called days of grace, and it is not neces- 
sary that the note should be paid until the last day of grace, 
except when the last day happens to be a Sunday, or a holi- 
day, as the 4th of July ; then the note must be paid on the 
second day of grace. 

The sum named in the note is called the fojce of the note. 
The avails i or present value, of a note discounted at a bank, 
is the sum of money received from the bank for the note ; or 
it is the difference between the face of the note and the bank 
discount. 

There are two kinds of notes discounted at banks. 1st. 
Notes given by one individual to another for property actu- 
ally purchased ; notes of this kind are called biisiTiess notes^ 
or business paper. 2d. Notes made for the purpose of 
hiring money of the bank. Notes of this kind are called 
accommodation notes, or a^ommodation paper. 

Business notes are not usually on interest. The legal 
rate of discount is the legal rate of interest in the state in 
which the note is discounted. 

1. What is the bank discount on a note of $600, for 30 
days and grace, at 6 per cent, a year ? Ans. $.3.30. 

2. What is the bank discount on a note of $760, for 60 
days and grace, at 6 per cent, a year ? Ans. $7,875. 

3. A merchant of Boston purchased goods of a merchant 
in New York to the amount of $1275, and gave him his 
note, payable in ninety days and grace, for the amount ; the 
New York merchant had the note discounted at a bank in 
New York, where the legal rate of interest is 7 per cent. 
What was the avails of the note, or what sum of money did 
he receive from the bank for the note? Ans. $1251.9434-' 

4. A merchant of Philadelphia sold a cargo of coal, con- 
taining 325 tons, for $1950, for which he received a note 
payable in six months, without interest; he immediately 
went to a bank and had this note discounted. What was the 
bank discount, and how much ready money did he receive 
for the cargo of coal ? 
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6, A trader from the country purchased goods to the 
amount of $489.75 of a merchant in Boston, at his lowest 
dffih prices. After purchasing the goods, the trader pro- 
posed to the merchant to give him his note for the amount, 
payable in 4 months, without interest. Yes, says the mer- 
chant, provided you will write the note for such an amount 
that the avails of the note shall amount to just $489.75, 
after I shall get it discounted at a bank. For what amount 
must this note be written ? 

It is plain that the note must be given for such a sum 
as will leave $489.75 after the bank discount of it for 4 
months and 3 days has been deducted from that sum. The 
interest of $1 for 4 months and 3 days, at 6 per cent, a year, 
is $.0205, and $1 -- $.0205 = $.9795 ; and $489.75 -^ 
$.9795 = $500, the required amount of the note. Hehce, to 
find the amount for which a note must be given, payable at 
any future time, which shall leave any required sum after 
deducting the bank discount for the time specified, we have 
the following 

Rule. Find the bank discount of $lfor the specified time, 
including 3 days of grace ; deduct this bank discount from $1 ; 
the remainder will be the present value of$l payable at the 
future specified time. 

Then divide the sum of money which you wish to obtain 
from the ba^iky by this present value of$l; the guotien>t will 
be the amount of the required note, 

6. Suppose I wish to obtain from a bank $994.50 for 30 
days and grace, when the rate of discount is 6 per cent, a 
year ; for what amount must I give my note ? Ans, $1000. 

7. Suppose I want a loan from a bank in the city of New 
York, where the rate of discount is 7 per cent, a year, of 
$578.65 for 6 months; for what amount must a note be given 
to obtain this sum of money ? Ans. $600. 

8. A merchant sold 500 barrels of flour, and received a' 
note at 60 days and grace in payment ; he went immediately 
to a bank and had the note discounted, and received 
JK968.50. What was the amount of the note ? 

9. A merchant sold a cargo of coal, and received a note 
at 90 days and grace in payment; he had this note dis- 
counted at a bank, and received $2953.50. What was the 
amount of the note ? 
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PROFIT AND LOSS. 



L Profit and loss are mercantile terms used to 
einess what is gained or lost by business transactions. 

Tlie profit or loss on mercantile transactions is usually 
estimated by the per centage of the first cost of the articles 
which is gained or lost in trade. 

Iu.vsTRATioN. 1. Samuol purchased a sled for which he 
paid $1.50, and sold it at a profit of 10 per cent. ; how much 
did he get for his sled ? 

In order to make a profit of 10 per cent., he must sell it 
for the first cost, plus 10 per cent, of the first cost. 10 per 
cent of 91.50 is .15 cents, and $1.50 -f- .15 is $1.65, the 
sum for which he sold the sled. 

2. P^irchased a sleigh for $20, and was under the neces- 
sity of selling it at a loss of 5 per cent ; how much did I get 
for the sleigh ? 

It is plain that I must have sold it for the first cost, minus 
5 per cent of the first cost. 5 per cent, of $20 is $1, and 
SSK) — $1, is $19, the sum for which I sold the sleigh. 



3. A fiinner purchased a sheep 
linr $4, and sold it at 12^ per cent. 
profit; what did he get for the 
aheep? 

5. A boj pnichaBed a pair of 
skates fat $1.25, and sold them 
to another boy at 10 per cent 
parofit; what did he get for his 



7. A man bought a lot of land 
for $500; he aAerwaids sold it 
at a profit of 15 per cent. ; how 
many dollars did he gain ? 

9. A man purchased a house 
for $5000, and sold it at a profit 
of 5 per cent. ; what number of 
dollaiB did he gain? 



4. A trader paid $50 for a gold 
watch, and sold it at a loss of 4 
per cent. ; what did he get for 
the watch ? 

6. William purchased a knife 
for 50 cents, and sold it at a loss 
of 20 per cent. ; how much did 
he get for his knife ? 

8. A man purchased a horse 
for $125, and sold him at a loss 
of 8 per cent. ; how many dollars 
did he lose? 

10. A broker purchased 10 
shares in the Fitchburg Railroad 
for $1000, and sold them at 8 
per cent, advance ; what was his 
gain? 



11. Bought a piece of cloth containing 36 yards, at $2.50 
a yard, and sold it at $3.25 a yard ; what was the whole 
gam ? Ans. $27. 

12. A merchant purchased 750 barrels of flour, at $5.75 a 
barrel, and the next day sold the same at $6.50 a barrel; 
how much did he gain ? Ans. $562.50. 

13. A man purchased a farm containing 175 acres, for 
$3500 ; he afterwards sold the same farm at $25 an acre ; 
vrhat number of dollars did he gain ? Ans. $875. 




PBoerr and los& IB$*^ 

Art. 1S4« 14. Purchased a watch for $40, and sold it 

for S45 ; what per cent, did I gain ? 

$45 — $40 = $5, the gain, which is fy of the cost of th6 
watch. If we change ^ to liundredths, by annexing two 
decimal ciphers to the numerator and dividing this product 
by the denominator, we shall have 5.00 -7- 40 = . 12 j- hun- 
dredths, the per cent, gained. 

Hence, when goods are purchased at one price and sold 
at another, we have the following rule for finding the per 
cent, which is gained or lost. 

Rule. Make the gain or loss the numBrator of a vulgar 
fraction, and the first cost the denominator; this fraction 
will express what part the gain or loss is of the first cost ; 
then change this fraction to hundredths ; the number of hun- 
dredths wHl be the per cent. gai7ied or lost If there is a 
remainder, it vnU express the fraction of another hundredth, 
and must be written at the right of the number of hundredths. 
If the gain or loss is less than 1 per cent,, it may be expressed 
by a fraction, 

15. If $300 be paid for insuring a cargo of flour from 
Boston to Liverpool, valued at $15000, what per cent. is., 
the insurance ? Ans. .02 per cent. 

16. If the price of flour be raised from $5.75 to $6.50 a 
barrel, on account of the scarcity in Europe, what per cent, 
is the rise ? Ans. ,IS^ per cent. 

17. A bankrupt's debts amount to $25000; his property- 
amounts to only $16250 ; what per cent, of his debts can he 
pay ? Ans. ,65 per cent. 

18. A grocer bought a chest of tea at 35 cents a pound, ' 
and sold it at retail at 50 cents a pound; what per cent, 
did he gain ? Ans. .42f per cent. ~ 

19. A speculator purchased a tract of new land, for which 
he paid $625; he afterwards sold it for $500; what per 
cent, did he lose ? Ans. .20 per cent. 

20. If I pay $18.75 for insuring $3000 on my house 
against fire annually, what per cent, do I pay ? 

Ans. .OOf of 1 per cent. 

21. A merchant imported 5 pieces of broadcloth, which . 
cost $4.62^ a yard, and sold it at $5.25 a yard ; what per 
cent, profit did he make ? ' 

22. A grocer purchased 1500 pounds of coflfee, for whi^A? 
he paid $120, and sold it at 9 cents a poand; what per 
cent, did he gain ? 

16* 
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Art* lS9m 23. A merchant sold a quantity of goods for 
S247.60, by which he gained 10 per cent, of the first cost ; 
how much did the goods cost ? 

10 per cent, is tlO on $100, and $100 -f 10 is $110; then 
8847.60 must be ^i% of the first cost ; hence, the first cost 
most be -ffg of $247.50, and $247^50 X i^ = $225, the 
first cost of die goods. 

24. A mechanic sold a new house for $8550, and gained 
ISj- per cent, of what it cost him to build it; what did it cost 
to build it ? Ans. $7600. 

25. A merchant sold a piece of broadcloth containing 48 
yards for $147.84, and lost 12 per cent. ; what did the cloth 
cost him ? 

12 per cent, is $12 on $100, and $100 — $12 is $88 ; 
then V147.84 must be -j^V of the cost; hence, the cost 
must be -VV^ of $147.84, and $147.84 X W = ^^^> ^e 
cost of the doth. 

26. An auctioneer sold 15 shares in the Western Railroad 
for $1275, by which the owner lost 15 per cent. ; what was 
the cost of the 15 shares ? Ans. $1500. 

27. A merchant sold a quantity of goods for $22.50 more 
than he gave for them, and gained 7j- per cent, of the first 
cost ; what did the goods cost him, and for how much did he 
sell them ? 

7i per cent, is $7^ on $100 ; hence, $22.50 must be iggg ^y 
of the first cost, and the first cost must be -^i^ of $22.50, 
and $22.50 X mV^ = $300, the cost of the goods. $300 
-f- $22.50 =: $322.50, the sum for which he sold them. 

28. A speculator sold a building-lot for $300 more than it 
cost him, and gained 20 per cent. ; what did he pay for the 
lot, and for how much did he sell it ? 

Ans. It cost $1500, and he sold it for $1800. 

29. A trader sold a chaise for $15.50 less than it cost 
him, and lost 6 per cent. ; what did the chaise cost, and for 
how much did he sell it ? 

30. When flour is sold at $4.62 a barrel, there is a loss 
of 12^ per cent. ; what will be the gain or loss per cent. 
when the same kind of flour is sold at $5.50 a barrel ? 

31. A merchant sold sugar at 8 dollars a cwt., and lost 10 
per cent. ; what will be the gain or loss per cent, when he 
sells the same kind of sugar at 9 dollars a cwt. ? 

32. A wafechmaker sold a watch for $40, and lost 124 per 
cent. ; for what number of dollars should he have sold the 
■ame watch to have made a profit of 12^ per cent ? 
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EQUALIZING OR AVERAGING 
THE TIME OF PAYMENTS. 

Art« 1S0« Equalizing or averaging the time of pay- 
ments is finding a mean time for the payment of several 
debts due at different times, so that no loss shall be sus- 
tained by either debtor or creditor. 

Suppose A owes B $80 to be paid in 2 months, and 8120 
to be paid in 7 months ; at what time may A pay B the 
whole sum of $200, and no loss of interest be sustained by 
either of them ? 

$80 X 2 =s $160; hence, the int. of $80 for 3 mo. = the int. of $160 

for 1 month. 
$120X 7»=$840 ; hence, the int. of $130 for 7mo. »the int. of $840 

for 1 month. 



$200 



$1000 



The interest on the two debts to the times of payment it 
equal to the interest of $1000 for 1 month, which is found 
by multiplying each debt by its time of payment, and adding 
the products. 

If the interest of $1 for 1000 months is $5, the interest of 
the sum of the two debts, which is $200, for -^ixF ^^ ^^^ 
months, which is 5 months, is also $5. Therefore, 5 months 
is the average or mean time for the payment of the sum of 
the two debts. 

Proof. The interest of $ 80 for 2 months is $ .80. 
The interest of $120 for 7 months is $4.20. 

The interest of $200 for 5 months is $5.00. 
From the above illustration we obtain the following rule. 

Rule. MzUtiply each debt by the number of days, months^ 
or years, between its date and the time it becomes due, and 
divide the sum of the 'products by the sum of the debts; the 
quotient will be the average or mean tinuefor the payment of 
the sum of all the debts. 



1. William owes 20 cents to 
be paid in 20 days, 30 cents to be 
paid in 10 days, and 40 cents to be 
paid in 5 days ; what is the aver- 
age or mean time for the payment 
of the whole sum ? 



2. If I owe a man $200 to be 
paid in 2 months^ $300 to be paid 
in 6 months, and $500 to be paid 
in 8 months, what is the average 
or mean time for the payment of 
the whole sum ? 



3. C owes D $1200, of which $200 is to be paid in 3 
months, $400 in 6 months, and $600 in 9 months ; what is 
the average or mean time for the ]^ymet\\ ot ^^ >i^^^ 
8am ? Kw». 1 TEkSsofiDa* 
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4. A merchant has due him S1200 to he paid in 30 days, 
S800 to he paid in 60 days, and $1000 to he paid in 90 
days ; what is the mean time for the payment of the whole 
sum ? Ans. 58 days. 

If one of the payments is due on the day from which we begin to 
count the time, this payment must be added in finding the sum of 
the payments. 

5. A owes B $1800, of which sum, $600 is due at the 
present time, $600 will be due in 4 months, and $600 in 8 
months ; what will be the average or mean time of payment? 

Ans. 4 months. 

6. A merchant purchased goods to the amount of $2000, 
for which he agreed to pay $500 at the time he made the 
purchase, $500 in 30 days, $500 in 60 days, and $500 in 
90 days ; he afterwards proposed to pay the whole sum at 
one time. What will be the average or mean time for the 
payment of the whole amount ? Ans. 45 days. 

This rule, which is universally adopted, is founded upon 
the supposition that the interest of the several debts which 
are due before the average or mean time of payment is equal 
to the interest of the several debts which are due after the 
average or mean time. 

The debtor, by keeping a sum of money after it is due, 
gains the interest of the sum for the time he keeps it ; but 
the loss he sustains by paying a sum of money before it is 
due is equal to the discount of the sum for the time he pays 
it before it is due, which is less than the interest ; therefore, 
the rule is not accurately true. 

The following rule will be found to be accurately true. 

Suppose A owes me $103, to be paid in 6 months, and 
$106 to be paid in 12 months ; what will be the exact mean 
time for the payment of the whole sum ? 

The present worth of $103 payable in 6 months is $100; 
the present worth of $106 payable in 12 months is $100. 
The sum of the present worth of the two debts is $200. The 
sum of the two debts is $209. In what time will $200 
amount to $209, at 6 per cent, a year ? 

$209 — $200 = $9. The interest of $200 for 1 year is 
$12, and $9 -h $12 = .75 of a year or 9 months, the exact 
mean time. Hence, the following rule. 

Rule. Find the present worth of each of the debts; then 
find the time at which the sum of these present worths wiU 
amount to the sum of the debts. The time thus found will be 
i8fe /rue average or mean time. 
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The time at which any given principal will amount to any 
required sum may be found by the following rule. 

Rule. Subtract the given principal from the required 
ammint or sum, the remainder will be the interest of the given 
principal for the required time ; then divide this interest by 
the interest of the given principal for one year, the quotient 
toill be the time required, 

7. A owes B $1976, of which $510 is to be paid in 4 
months, $618 in 6 months, and the remainder in 12 months; 
what will be the true average or mean time for the pay- 
ment of the whole amount at a single payment ? 

Ans. 8 months. 

8. A merchant purchased goods to the amount of $2033, 
of which $404 is to be paid in 60 days, $609 in 90 days, 
and the remainder in 120 days ; what will be the true aver- 
age or mean time for the payment of the whole amount ? 

Art* ltS7« In finding the average or mean time for the 
pajrment of several sums due at different times, any con- 
venient date may be taken from which to count the time. 

9. Suppose a trader purchased goods as follows, on a 
credit of 60 days : 

May 1st, 1847, purchased to the amount of $ 60. 
June 1st, " " " " $150. 

Aug. 1st, « " « " $200. - 

What was the average or mean time of payment, counting 
from the 1st of May ? 

From 1st of May to 1st payt., 60 d's, $ 50 X 60 = 3000. 
« " " to 2d payt., 91 d's, $150 X 91 = 13650. 
" " " to 3d payt., 152 d's, $200 X 152 = 30400. 

"ioO 47050* 

47050 -5- 400 = 117f days. Hence, the average or mean 
time for the payment of the whole amount was 117|- days, 
counting from the 1st of May, which was August 26th, 1847. 

10. Purchased goods as follows, on a credit of 4 months : 
May 1st, 1846, purchased to the amount of $ 50. 

" 12th, " " " " $150. 

" 19th, " " " " $120. 

" 27th, " " " " $100. 

What was the average or mean time of payment, counting 

from 1st of May ? 

The day from which you compute is not to be couxsted^^wS. ^3ba 
day to which you compute is alwaya to V>e co\itL\«d^. 
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Ajrt« lff8« When goods are purchased at differeni 
times, and on differerU terms of credit^ find the time when each 
amxninJt ivill become dtte, then find what will be the average 
or mean time for the payment of the whole amount. 

11. A merchant purchased the following bills of goods : 
Feb. 1, a bill of $120 on a credit of 120 days, due June 1. 
Feb. 15, a bill of $150 on a credit of 90 days, due May 16. 
May 7, a bill of $ 70 on a credit of 60 days, due July 6. 
Aug. 12, a bill of $ 90 on a credit of 80 days, due Oct. 31. 

What will be the average or mean time of payment for the 
whole amount ? 

May 16, ... . $150. 

June 1 $100 X 16= 1600. 

July 6 $ 70 X 51 = 3570. 

Oct. 31, .... $90x168=15120. 

410 2029a 

20290 -5- 410 = 49 days, from May 16, which will carry 
the average or mean time of payment to July 4. 

12. A merchant sold the following bills of goods : 

Jan. 16th, sold a bill amounting to $350, on a credit of 4 

months. 
March 1 1th, sold a bill amounting to $475, on a credit of 6 

months. 
June 21st, sold a bill amounting to $500, on a credit of 8 

months. 
What was the average or mean time of payment ? 

Art* 1A9« When partial payments are made before the 
expiration of the term of credit, to find the time when the 
balance should be paid, so that no loss of interest shall be 
sustained by either debtor or creditor. 

Rule. Multiply the whole debt by the term of credit. 
Then multiply each payment by the time it was paid after the 
date of purchase, and subtract the sum of the products from 
the product of the whole debt multiplied by the whole term 
of credit. Divide the remainder by the balaiice due at the 
expiration of the term of credit ; the quotient unll be the time 
when this balance should be paid, 

13. A merchant purchased goods to the amount of $1200 
on a credit of 8 months ; but he ofiers to pay $400 in 4 
months, on condition that the balance shall remain unpaid 
until it shall cancel the interest of the $400. When will the 
balance of $800 become due ? Ans. 10 months. 
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PARTNERSHIP. 

Art* 160« A PABTNERSHiF Is an association of two or 
more persons for the transaction of business. Such an 
association is called ^firm or house; and each individual of 
the association is called a partner. 

The whole amount of money contributed by the firm is its 
capital or joint stock ; and the sum contributed by each 
partner is his part of the joint stock. 

A and B formed a partnership with a capital of $25000, 
of which A furnished $15000, and B $10000; at the expira- 
tion of three years they had gained $7500. What was each 
partner's share of the gain ? 

Since A furnished ^|^§ = -J of the whole capital or 
joint stock, he must have f of the gain, and $7500 X f = 
$4500, A*s gain. B furnished i^8* = f of the whole 
capital or joint stock, and he must have f of the whole gain, 
and $7500 X f = $3000, B's gain. 

When the stock of each of the several partners is em- 
ployed the same length of time, it is plain that each partner's 
share of the gain or loss must be in proportion to his share 
of the joint stock ; hence, we have the following rule. 

Rule. Make each partner^ s stock the numerator of afrac" 
tion, and the whole capital or joint stock the denomhiator ; the 
several fractions thus formed vnU express eojch partner's part 
of the joint stock; then multiply the whole gain or loss by 
each partner^s fractional part of the joint stock ; the product 
wiU be his share of the gain or loss. 



1. William and James bought 
a sheep. William paid $3, and 
James paid $2 ; they afterwards 
sold the sheep, and gained $1. 
What was the share of each ? 



2. A and B entered into part- 
nership. A contributed $500, and 
B $300 ; at the end of one year, 
they had gained $160. What 
was the share of each ? 



3. A, B, and C, formed a partnership. A furnished 
$1200, B $1000, and C $800; they gained $360. What 
was each partner's share of the gain ? 

Ans. A's share $144. B's share $120. C's share $96. 

4. A, B, C, and D, traded in partnership. A furnished 
$800, B $500, C $300, and D $150 ; by misfortune they 
lost $350. What must each partner sustain of the loss ? 

Ans. A's loss $160. B's loss $100. C's loss $60. D's 
loss $30. 
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6. Three men trade in company. The first furnishes 
8750, the second $600, and the third $525; they gain 
$325. What is each partner's share ? 

Ans. The first $130. The second $104. The third $91. 

6. A, B, and C, purchased a ship, for which they paid 
$7500. A paid $2750, B paid $2500, and C the rest ; in her 
first voyage she cleared $3500. What was each partner's 
share ? 

Art. 161 • When the stock of each of the several part- 
ners is employed for diflferent periods of time, it is plain that 
each partner's share of the gain or loss must be in proportion 
to his share of the joint stock multiplied by the time it is 
employed. 

Illustration. A and B traded in company. A furnished 
$500 for 8 months ; B furnished $600 for 5 months ; they 
gained $280. What was each partner's share of the gain ? 

The use of $500 for 8 months is equal to the use of 8 
times $500 for 1 month, or $4000 for 1 month. The use 
of $600 for 5 months is equal to the use of 5 times $600 
for 1 month, or $3000 for 1 month. $4000 -f- $3000 = 
$7000, the whole amount of capital employed for 1 month. 
A furnished ^^J = ^ of the joint stock, and he must have 
^ of the gain. B furnished f 8^8 = f of the joint stock, 
and he must have f of the gain. $280 X f = $160, A's 
gain. $280 X ? = $120, B's gain. 

Hence, we have the following rule. 

Rule. Multiply each partner^ s stock by the time it wot 
employed ; make eaxh prod/uct the numeraior of a fraction^ 
and the sum of the severed products the denomiruUor ; the 
several fra/ctions thus formed will express each partner^ s part 
of the joint stock. Then multiply the whole gain or loss 
by eojch partner'' s fractional part of the joint stock ; the pro- 
duct will be his share of the gain or loss. 



7. A and B hired a pasture for 
6 months, for which they paid 
$24. A had 5 cows pastured 6 
months, B had 6 cows pastured 3 
months. How much should each 
pay? 



8. G and D traded in company. 
C furnished $500 for 6 months, 
D furnished $1000 for 2 months ; 
they gained $300. What was 
each partner's share of the 
gain? 



9. A commenced business January 1, with a capital of 
^4500. April 1, he took B into partnership, with a capital 
of $5000; at the expiration of one year they had gained 
®660. What was each partner's share of the gain ? 

Ans. A's share $360. B's share $300. 
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10. Charles Adams, John Brown, and William Eaton 
formed a partnership, under the firm of Adams, Brown & 
Co., with a capital of $15000 ; of which Adams furnished 
$6000, Brown $5000, and Eaton $4000. At the expiration 
of 6 months, Adams furnished $1500 more ; at the expira- 
tion of 9 months. Brown furnished $2000 more ; and at the 
expiration of 12 months, Eaton withdrew $2000. At the 
end of 2 years, they found their profits amounted to $6500. 
What was each partner's share ? 

Art* ins. MfiTHOD OF DIVIDING A BANKRUPT'S EFFECTS 

AMONG HIS CREDITOES. 

A hankrupt is a trader, or other person, who is unable lo 
pay his just debts. 

1. A bankrupt owes A $500, B $650, and C $850 ; the 
whole amount of his property is $1500. How much can he 
pay on a dollar, and how much will each creditor receive ? 

$500 -f- $650 4- $850 = $2000, the amount of his debts. 
And $1500 -i- $2000 = $.75 the number of cent& he can 
pay on a dollar. $.75 X $500 = $375.00, the number of 
dollars A will receive. $.75 X $650 = $487.50, the num- 
her of dollars B will receive. $.75 X $850 =t= $637.50, the 
aumber of dollars C will receive. Hence, the following 
rale. 

Rule. Divide the arrumnt of the bankrupt's property by 
the amount of his debts; the quotient vnU be the per cent,^ or 
tohat he can pay on a dollar. Then mtdtiply the per cent.^ 
or what he pays on a dollar , by the amount due each creditor ; 
the several products toill express the several shares. 

2. A merchant died insolvent, and it was found that hie 
debts amounted to $25000 ; his property was sold for $6250. 
How much can he pay on a dollar, and how much will D 
receive, to whom he owed $4000 ? 

Ans. 25 cents on a dollar. D will receive $1000. 

3. A trader failing in business, owes E $1250, F $940, 
6 $1575, and H $1885 ; his effects amount to $875. How 
much will each of his creditors receive ? 

4. If the money and other property of a bankrupt amount 
to $3750.75, and he owes A $2650.25, B $1975.50, and O 
$1250.75, what per cent, can he pay, and what will eaclr 
creditor receive ? 

17 
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ASSESSMENT OF TAXES. 

Art* 163* Taxes are sums of money assessed upon 
the persons and property of citizens, to defray the expenses 
of the state, county, city, or town. Each individual, liable 
to be taxed, is usually assessed a specific sum, called a poll 
tax J also a specified per centage on his property. 

When any required amount of taxes is to be assessed by 
any city or town, it will be necessary to ascertain the name 
of each individual liable to be taxed, and the amount of his 
property ; also the number of individuals who pay a poll 
tax, and the total amount of taxable property in the city or 
town. 

1. Suppose the city of Boston should assess a tax to the 
amount of S790000, and the whole amount of taxable prop- 
erty in the city to be valued at 8130000000, the number of 
individuals who pay a poll tax to be 8000, and each of them 
to be assessed a poll tax of $1.25 ; what is the amount of poll 
tax, what per centage is the tax upon the whole amount of 
property in the city, and what is the amount of A's tax, who 
pays a poll tax, and whose property is valued at $125000 ? 

$1.25 X 8000 = $10000, the whole amount of poll tax. 
$790000 — $10000= $780000, to be assessed on the whole 
amount of property. $780000 -r- $130000000 = .006 tenths 
of 1 per cent., or 6 mills on a dollar. 

$.006 X $125000, the value of A's property = $750.00, 
A's tax on his property, and $750.00 -f- $1.25, his poll tax, 
= $751.25 the whole amount of A's tax. Hence, the fol- 
lowing rule. 

Rule. Find the whole amount of poll tax by multiplying 
the poll tax that each individual is assessed by the number cf 
individuals ; the product will be the whole amount of poll tax. 

Subtract this amount of poll tax from the whole amount of 
tax to be assessed; the remainder unll be the amount to be 
assessed on the property. 

Divide this amount by the whole amount of taxable prop- 
erty ; the quotient unll be the per cent, or tax on 1 dollar. 
Multiply the tax on 1 dollar by the amount of eaxh individ' 
uaVs taxable property ; the product will be the tax on his 
property. Add each individual's poll tax to the tax on his 
property ; the sum unU be his whole tax. 

2. B, an inhabitant of Boston, pays a poll tax for himself 
and son ; his taxable property is valued at $25675. What is 
the whole amount of his tax ? • Ans. $156.55. 
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AMERICAN DUTIES. 

Art* 164. Dttties are taxes imposed by the govern- 
ment of a country upon most articles of merchandise 
imported from foreign countries. They are of tWo kinds, 
ad valorem and specific. 

An ad valorem duty is a specified per cent, on the actual 
cost of the goods in the country from which they were im- 
ported. 

A specific duty is a specified sum on a square yard, pound, 
gallon, 6cc. 

Duties are to be paid only on the articles of merchandise, 
and not on the boxes, casks, bags, &c., which contain them; 
hence, certain deductions are to be made from their gross 
weight or measure, called allowances. These allowances 
are draft, tare, leakage, and breakage. 

Crross tveigkt is the whole weight of the goods, including 
the box, bag, &c., which contains them. 

Neat weight is the weight of the goods after all allowances 
have been deducted. 

Draft is an allowance made for waste, which is to be 
deducted from the gross weight, and is as follows : 

On 112 lbs. lib. 

Above 112 lbs. and not exceeding 224 lbs. 2 lbs. 
" 224 lbs. " " 336 lbs. 3 lbs. 

" 336 lbs. " " 1120 lbs. 4 lbs. 

" 1120 lbs. " « 2016 lbs. 7 lbs. 

" 2016 lbs. I 9 lbs. 

Tare is an allowance for the acttial or supposed weight of 
the cask, box, chest or bag, which contains the article of 
merchandise, and is to be deducted after the draft has been 
deducted. 

Leakage is an allowance of 2 per cent., which is to be 
deducted from the gauge or measure of all liquids imported 
in casks. 

Breakage is an allowance of 10 per cent, on porter, ale, 
and beer; and of 5 per cent, on all other liquors, when 
imported in bottles. A dozen bottles of the common size 
are estimated to contain 2J gallons. 

In deducting allowances, a fraction is disregarded, unless 
it exceeds one half, when it is considered a unit. 

1. What is the amount of duty on an invoice of sheetings, 
'imported from Liverpool, which cost £125. 10s. sterling, at 
20 per cent, ad valorem ? A»s, %\aV,^aA.. 
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ALLIGATION. 

Art* 1CS« Alligation is ^e method of finding the 
value of a mixture which is composed of several 
iagredients, when the price and quantity of each of the 
ingredients are given ; also, of finding the quantity of each of 
veveral ingredients, whose prices are given, that will be 
lequired to compose a mixture of a given mean value. 

Art* 160* To FIND THE MEAN VALUE OF A MIXTUBE COM- 
POSED OF SEVERAL INGREDIENTS, WHEN THE PRICE AND 
QUANTITY OF EACH OF THE INGREDIENTS ARE GIVEN. 

Suppose a farmer should mix 20 bushels of com, worth 
80 cents a bushel, with 20 bushels of oats, worth 30 cents a 
bushel; what would be the mean value of the mixture? 

$.60 X 20 = $12.00, the value of 20 bushels of corn. 
$.30 X 20 = $ 6.00, the value of 20 bushels of oats. 



Bu. 40 = $18.00, the total value of the mixture. 
$18.00 -^ 40 = 45 cents, the mean value required. 
Hence, the following rule. 

Rule. Find the value of the several ingredients by muUi' 
plying tlie price of each by its quantity ; then divide the sum 
of the several products by the sum of the several quantitieSf 
the quotient wUl be the mean value of the mixture, 

1. A grocer mixed 2 pounds 2. If 4 pounds of sugar, worth 

of tea, worth 50 cents a pound, 8 cents a pound, be mixed with 8 

with 3 pounds, worth 40 cents a pounds, worth 10 cents a pound, 

paand ; what was the mean value what will be the value of each 

of the mixture ? pound of the mixture ? 

♦ 

3. A grocer mixed 126 pounds of sugar, worth 9 cents a 
pound, and 75 pounds, worth 8 cents a pound, with 50 
pounds, worth 7 cents a pound ; what was the mean value 
of each pound of the mixture ? Ans. S^ cents. 

4. A goldsmith melted together 4 ounces of gold of 15 
carats fine, 5 ounces of 18 carats fine, and 6 ounces of 20 
carats fine ; what was the fineness of the mixture ? 

Ans. 18 carats fine. 

Not?, a carat is the twenty-fourth part of any quantity of gold, 
and the fineness of gold depends upon the number of carats of pure 
gold it contains. Thus, gold that is 18 carats fine, is composed 
of 18 parts of pure gold, and 6 pajts of some other metal. The fine- 
ness of silver depends upon the number of oupoes of pure silver in a 

jMMIIld. 
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Art* 167« To FIND THE QUANTITT OF EACH OF SEVEEAL 
INGREDIENTS, WHOSE PRICES ARE GIVEN, THAT WILL BE 
REQUIRED TO COMPOSE A MIXTURE OF A GIVEN MEAN VALUE. 

Suppose we wish to mix tea that is worth 60 cents a pound, 
with tea that is worth only 40 cents a pound, in such pro- 
portions that the mixture shall he worth 50 cents a pound ; 
it is plain that we must take equal quantities of each, 
because the price of one kind is as much greater than the 
mean price, as the price of the other is less. 

Again; suppose we wish to mix sugar that is worth 7 
cents a pound, with sugar that is worth 10 cents a pound, in 
such proportions that the mixture shall he worth 9 cents a 
pound. 

The sugar that is worth 10 cents a pound is worth 1 cent 
more than the mean price, and the sugar that is worth 7 
cents a pound is worth 2 cents less than the mean price ; 
hence, it will be necessary to use twice as much sugar at 10 
cents a pound as we use at 7 cents a pound. 

A goldsmith has gold of 12, 15, 20, and 22 carats fine, 
and he wishes to mix the four kinds in such proportions 
that the mixture shall be 18 carats fine.' 

The proportion of each kind of gold may be found by 
writing the fineness of the several kinds under one another, 
and then connecting one that is less than the mean fine- 
ness with one that. is greater, and writing the difierence 
between the fineness of each kind and the required mean 
fineness of the mixture, opposite to that with which it is coBr 
nected ; these differences will express the proportion or 
quantity of each kind. 

4 parts of 12 carats fine. 

2 parts of 15 carats fine. 

3 parts of 20 carats fine. 
6 parts of 22 carats fine. 



Thus, ( 12- 

15— 



Mean fineness 18 



20—1 
122 — 



By connecting a less rate of fineness with a greater, and 
placing the differences between them and the mean rate 
alternately, there is precisely as much gained by one quan- 
tity as is lost by the other ; therefore the gain and the loss 
upon the whole must be equal. 

From the preceding illustrations we obtain the following 

Rule. Write the rates or prices of the ingredients in a 
column under one another ^ and place the mean rate or pric^ 
at the left of the column. Connect with a continued Itne^ 
the price of each ingredient which is less tlum th* -mftaiw— *^ 
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mr priee^ with one or more that is greater ; then write the dif- 
jkrence between the price of each ingredient and the mean 
note, opposite the price of the ingredient with which it is am- 
moted, and the difference, or the sum of the differences, if there 
W more than one opposite the price of each ingredient, will be 
the required quantity of that ingredient. 

6, A grocer would mix tea at 35 cents, 40 cents, 50 cents, 
#0(1 55 cents a pound, in such proportions that the mixture 
shall he worth 45 cent3 a pound ; how many pounds of each 
kiod must he use ? 

Ans. 10 lbs. at 35 cents, 5 lbs. at 40 cents, 5 lbs. at 50 
^Dts, and 10 lbs. at 66 cents. 

Questions of this kind admit of as many different answers as thsce 
ipe yarions ways of eonnecting the zates or prices of the ingredients, 
ltt|d all pf th^m equally correct, which may be proved by Ajt. 165. 

^|jrt« 108« When one of the ingredients is limited to 

A GIVEN QUANTITY. 

Rule. Find the proportion of each ingredient, as in Art. 
Ij66 ; then make the number opposite that ingredient whose 
quantity is given, a common denominator, and the -number 
opposite each of the other ingredients, the numerator ofafrac' 
Hon ; multiply the given quarUity by each of these fractiom, 
the several products loill eapress the required quantities of the 
^ther ingredients' 

6. A trader has 90 pounds of sugar worth 7 cents a 
pound, which he would mix with some at 8 cents a pound, 
some at 10 cents, and some at 12 cents a pound. How 
much of each kind must he mix with the 90 pounds to make 
a mixture worth 9 cents a pound ? 

Aqs* 30 lbs. at 8 cts., 30 lbs, at 10 cts., and 60 lbs. at 12 
cents. 

Art* 109. When the whole compound is limited to a 

GIVEN QUANTITY. 

Rule. Firid the proportional part of each ingredient as in 
Art, 166 ; then make the sum of these proportional parts a 
eonmum denominator, and the proportional part of each 
ingredient the numerator of a fraction ; multiply the given 
quantity by each of these fractions ; the several products will 
eapreu the required quantity of each ingredient. 

7. A grocer has three kinds of sugar, at 7, 8, and 10 
flents a pound ; what quantity of each kind must he take lo 
£21 a cask holding 230 pooncb, so that the mixture shall be 
worth 9 cents a pound? 
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INVOLUTION. 

Art* 170* Involution is multiplying a nundier by 
itself. 

The number itself is called the first power, or root, and 
the product obtained by multiplying any number by itself is 
called the second power, or square of that number. If the 
second power or square be multiplied by the first power, the 
product is called the third power, or cube of that number. 

The power of a number is sometimes indicated by a 
small figure placed at the right and a little above the num- 
ber, called the exponent or index, and it shows how many 
times the number is to be used as a factor to produce the 
required power. 

Thus, 5^ = 5 X 5 = 26, the second power of 5, 

6^ = 5 X 5 X 6= 125, the third power of 5. 

5* =5X5X5X5 = 625, the fourth power of 6. 

Any required power of a number may be found by con- 
tinually multiplying each succeeding higher power by the 
given number until the required power is obtained. 

Any required power of a fraction may be found in a 
similar manner; thus, the second power of J is f X f =A> 
the third power is -^ X f = ff • The second power of the 
decimal fraction .3 is .3 X '^ = '09 ; the third power is .09 
X.3=.027. 

If the power of a mixed number be required, reduce it to 
an improper fraction, or reduce the fractional part to a 
decimal, and then involve it to the required power. 



I. What is the second power 
of2t 

3. What is the second power 
of3t 

$. What is the second power 
of4? 

7. What ia the second power 
of5l 

9. What is the second power 

Qf6? 

II. What is the second power 
of7! 

13. What is the second power 
of81 

15. What is the second power 
of9? 

17. What is the second power 
of 10! 



2? 



2. What is the third power of 



4. What is the thiid pownr of 



6. What is the third power of 
8. What is the third power of 



3! 

( 
4t 

J 
51 

10. What is the third power 
of 61 

12. What is the third power 
of 71 

14. What is the third power 
of81 

16. What is the third power 
of91 

18. What ia the third v^^^^x 
of 101 
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EXTRACTION OF THE SQUARE ROOT. 



EVOLUTION. 

Art* 171« Evolution is the reverse of involution. It 
explains the method of resolving a number into equal factors, 
which factors are called roots. 

When a number is resolved into two equal factors, each 
of these factors is called the square root of the number. 

When a number is resolved into three equal factors, each 
of these factors is called the cube root of the number. 

Any required power of a number may be found, but there 
are numbers whose exact root cannot be obtained ; yet by 
the use of decimals, an approximate root may be obtained 
sufficiently exact for all practical purposes. 

A number whose exact root cannot be found is called a 
surd mimberf and its approximate root is called a surd root. 

The square root of a number is indicated by this character 
j^ placed before the number ; the other roots are indicated 
by the same character with the index of the root placed 
over it, or by the fractional index placed at the right. 

The square root of 64 is expressed thus, >\/64, or 64*; 
and the cube root of 64, thus, 4^64, or 64*. 

When the power is expressed by several numbers, with 
the sign -)- or — between them, a line, called a vinculum, is 
drawn from the top of t he sign over all the numbers ; thus 

th e square root of j^25 +11 is 6 ; the cube root of 

^64— 27 + 88 is 5. 



EXTRACTION OF THE SQUARE 

ROOT. 

Art* 179« The square root of a number is one of its 
two equal factors. 

The extraction of the square root of a number is the 
method of finding one of its two equal factors. 

The second powers or squares of the first twelve integral 
numbers are exhibited in the following table. 



JTiKSr" I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I n I 12 



;;;a?rrnarber..| I | 4 | 9 | 16 | 25 | 36 | 49 | 64 | 81 | 100 | 131 | 144 



1? 



1. What is the square root of 



9} 



3. What is the square root of 



2. What is the square root of 
4? 

4. What is the square root of 
16? 
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6. What is the sqaaze root of 
95t 

7. What is the square root of 
^? 

9. What is the square root of 
81? 

11. What is the square root 
of 121 ? 



6. What is the square root of 
36? 

8. What is the square root of 
641 

10. What is the square root 
of 100 ? 

12. What is the square root 
of 144 1 



The second power of each of the numbers 1, 2, and 3, is ex- 
pressed by a single figure. The second power of each of the num- 
bers 4, 5, 6, 7, 8, and 9, is expressed by two figures. The second 
power of each of the numbers 10, 11, and 12, is expressed by three 
figures. Hence, the second power of any given number ean never 
contain more than twice its number of figures, and never but one 
less than twice its number. 

Therefore, we can determine the number of figures that the 
square root of any number will contain, by dividing the given number 
into periods of two figures each, by points, counting from the right ; 
the period on the left may contain one or two figures. The root 
will contain as many figures as there are periods. 

We will now find the second power of 48, and then extract its 
root. 48 X 43 = 2304. The number 48 is composed of 4 tesm or 40, 
plus 8 units. 

We will find the second power of 40 -{-8, the severaj products 
will exhibit its component parts. 

40-1-8, 
40 -f 8. 

Product of 40 -4- 8 X 8 320-^64. 

Product of 40 4- 8 X 40 .... 1600 + 320 



Second power of 40 -[-8 



1600 -f 640 + 64. 



By examining the several component parts of the second power of 
40 -j- 8, we perceive that the first part, 1600, is the square of the 
tens, or the product of the tens multiplied by the tens ; hence, each 
of its equal factors must be the tens, or 40, and 1600 -5- 40 = 4 
tens or 40, which is the first part of the root. 

We see that the second part, 640, is twice the product of the 
tens multiplied by the units ; hence, its greater factor must be twice 
the tens, or 80, and 640 -i- 80 = 8, the less factor or the units. 

We see, also, that the third part, 64, is the square of the units, or 
the product of the units multipUed by the units ; hence, each of its 
equal factors must be the units, or 8 ; and 64 -?- 8 = 8, the units. 

Moreover, we see that 80 -f- 8, or 88, must be the greater factor 
of 640 + 64, or 704, and 704 -i- 88 = 8, the less factor, or the units, 
which is the second part of the root. Therefore, the whole root of 
1600 -f- 640 4- 64, is 40 + 8, or 48. 

We may consider every number ^neater than 9, whose right hand 
figure is not a cipher, to be composed of teua aaii xH«LX»^\«R»affl^ ^8^ 
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Ae figures wbich compose any number, except its ngbt hand figure, 
express tens; hence, we infer that the second power of every 
number composed of tens and units must contain the square of the 
tens, plus twice the product of the tens multiplied by the units, plus 
the square of the units. 

We will now reverse the process of finding the second power of 
40 -|- 8, and we shall obtain one of its two equal factors or root. 

Divisor 40 )1600 + 640 + 64( 40 + 8 = 48, the root. 
1600 

Divisor completed 40+8 )640 -\- 64 

6404-64 



As 1600 is the square of the tens, we find by trial that one of its 
two equal factors is 40, which we write at its left for a divisor; we 
also place it at the right for the first part of the root. We then 
multiply the divisor by the first part of the root, and subtract the 
product from 1600 -|- 640 -f- 64 ; the remainder is 640 -[- 04, which 
is a new dividend. 

As 640 contains twice the product of the tens multiplied by the units, 
twice 40, or 80, must be the greater factor of 640, which we write 
at its left for a trial divisor ; this trial divisor is contained 8 times in 
640, which is its less factor, and it is also one of the two equal fec^- 
tors of 64. We write this factor 8 for the second part of the root, 
and also at the right of the trial divisor ; the sum is the divisor com- 
pleted. We then multiply this completed divisor by 8, the product 
IS 640 -|'64, which we write under the dividend ; this product being 
equal to the dividend, the operation is completed, and the root is 40 
+ 8 = 48. 

We will now find one of the two equal factors, or the square root, 
of 3304, by a shorter process. 

Divisor 4 )2304( 48, the square root. 
16 



Trial divisor 80)704, new dividend. 
Less fact or 8) 

Divisor completed 88 )704 

We first divide 2304 into periods of two figures each, by placing 
a point over the units, and another over the hundreds ; the number 
of periods always indicating the number of figures that there will be 
in the root. 

The first period on the left is 23, (hundred) which must contain 
the square of the tens, because tens multiplied by tens produce 
hundreds. The greatest square number contained in 23 (hundred) is 
16, (hundred) and each of its two equal factors is 4, (tens) one 
of which we write at the left for a divisor, and the other on 
the right, for the fast figure of the root. We then multiply the 
divisor by the figure placed in the root, and subtract the product 
from the first period, the remainder is 7, (hundred) we then annex 
the next period of figures to this remainder, and we have 704 for a 
oew dividead^ 
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ThiB dividend contains twice the product of the tens multiplied by 
the units, plus the square of the units. Twice 4, (tens) the root 
already obtained, is 8, (tens) which is the greater factor of twice the 
product of the tens multiplied by the units ; we then write the 8 
(tens) with a cipher annexed at the lefl of the new dividend, for a 
trial divisor ; this trial divisor is contained 8 times in the dividend ; 
then 8 must be the less factor of twice the product of the tens mul- 
tiplied by the units, and it must also be one of the two equal factors 
of the square of the units ; we then write the 8 at the right of the 4 
(tens) in the root, and also under the trial divisor ; the sum of the 
trial divisor and this less or equal factor is the divisor completed ; 
we then multiply this completed divisor, 88, by the figure last 
placed in the root, the product is 704, which we write under the 
dividend ; this product being equal to the dividend, the operation 
is completed, and we have found one of the two equal factors or 
square root of 2304 to be 48. 

From the preceding illustrations, we obtain the following 
rule for extracting the square root of numbers. 

Rule. Divide the given number into periods of two 
figivres each^ by placing a point over the uTfits, and another 
Offer every second figure at the left ; also^ over every second 
figure at the rights when the number contains decimals. 

Find, by trial, the greatest square number in the first 
period on the Icft^ and write one of its two equal factors at 
the left for a divisor, and the other on the right for the first 
figure of the root ; then multiply this divisor by the figure 
in the root, subtract the product from the first period, and 
annex the next period of figures to the remainder for a new 
dividend. 

Write twice the number of the root already found toith a 
cipher annexed at its left for a trial divisor; then find the 
number of times this trial divisor is contained in the new 
dividend, and torite a figure eapressing the number for the 
second figure of the root, and write it also under the new trial 
divisor; add this figure to the trial divisor, their sum is the 
divisor completed. 

Multiply this completed divisor by the figure hist placed in 
the root, subtract the product from the dividend, and annex 
the next period of figures to the remainder for a new divi- 
dend. 

Write ttoice the number of the root already found, with a 
cipher annexed at the left of the neiv dividend, for a new trial 
divisor ; then repeat each of the successive steps of the jrrevious 
operation, and thus continue until the required root is ob- 
iained. 
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If there ahoidd be a lemainder after the root of all the periods bas 
been extracted, the operation may be continued by annexing p^odi 
of ciphOTB. 



1. What is the square root of 

2. Find the square root of 

3. Extract the square root of 

4. What is the square root of 

5. Find the square root of 

6. Extract the square root of 

7. What is the square root of 

8. Find the square root of 

9. Extract the square root of 

10. What is the square root of 60466176 ? 

11. Find the square root of 282475249. 

12. Extract the square root of 3486784401. 

13. What is the square root of 17.3056 ? 

14. Extract the square root of 373. Ans. 19.313207Si-[-. 

15. What is the square root of 3.15 ? Ans. 1.7748239- -. 

16. What is the square root of 8.93 ? Ans. 2.9S83105+. 



729? 

4096. 

15625. 

46656? 

117649. 

262144. 

531441? 

1048576. 

9765625. 



Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans^ 
Ans. 
Ans. 



27. 

64. 

125. 

216. 

343. 

512. 

729. 

1024, 

3125. 

7776. 

16807. 

59049. 

4.16. 



17. What is the square root of 

18. What is the square root of 

19. What is the square root of 

20. What is the square root of 

21. What is the square root of 

22. What is the square root of 

23. What is the square root of 

24. What is the square root of 

25. What is the square root of 

26. What is the square root of 

27. What is the square root of 

Art. 173. 



3648764025? 

5047534116? 

7404086209? 

8245911249? 

651353914225? 

884867574276 ? 

9754610558146624? 

204397348660.5625? 

162425233245.6196 ? 

415067140056.4175? 

976514574641.1416? 



To EXTRACT THE SQUARE ROOT OF A VULGAR 
FRACTION. 

BedtLce the fraction to its lowest terms, then extract the 
sqtiare root of the numerator and denominator, if each of 
them is a square number; if not, reduce the vulgar fraction to 
a decimal and then extrojct its root. 



28. What is the square root of tJ+I^ 

29. What is the square root of ■^% ? 

30. What is the square root of 42^ ? 

31. What is the square root of § J ? 



Ans. 
Ans. 
Ans. 
Ans. .77 



A- 

fa- 

4: 
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EXTRACTION OF THE CUB 

ROOT. 

Art* 1T4L We have before shown, Art. 172, that the 
Aird power of any number is the product of its three e<|ual 
factors ; hence, extracting the cube root of the third power 
of any number is the method of finding one of its three, 
equal factors : consequently, the second power or square of 
one of its equal factors must be its greater factor or divisor. 

The second and third powers of the first twelve integral 
numbers are exhibited in the following table. 



S'lS^'" IM2| 31 4| 6 1 6 1 7 1 81 9| 10 1 11 1 la 



Sg:>%". |114| 9 1 16 I 25 I 361 49) 64 | 81 j 100 | 121 1 144; 



Sc^St" I 1 I 8 I 27 I 64 I 125 I 216 I 343 | 512 | 729 | 1000 1 1331 | 1728 



I. What is the cube root of 1 ? 
3. What is the cube root of 

271 

6. What is the cube root of 
1«6? 

7. What is the cube root of 
343? 

9. What is the cube root of 
729? 

II. What is the cube root of 
1331? 



2. What is the cube root of 8 ? 

4. What is the cube root of 
64? 

6. What is the cube root of 
216 ? 

8. What is the eube root of 
512? 

10. What \b the cube root of 
1000? 

12. What is the cube root of 
1728? 



The third power of each of the numbers 1 and 2 is expressed faj 
a single figure ; the third power of each of the numbers 3 and 4 b 
expressed by two figures ; and the third power of each of the num- 
bers 5, 6, 7, 8, and 9, is expressed by three figures. The third 
power of each of the numbers 10, 11, and 12, is expressed by ibur 
figures. Consequently, the third power of any given number can 
never contain more than three times its number of figures, and never 
bat two less than three times its number. 

Therefore, we can determine the number of figures that the eabe 
root of any number will contain, by separating the given number 
into periods of three figures each, by points, counting from the ri^h^ ; 
the period on the left may contain one, two, or three figures. The 
root will contain as many figures as there are periods. 

We will find the third power of 25, and then extract its root. 
25 X 25 X 25 =15625. The number 25 is composed of 2 ten») or 
20, plus 5 units. 

We will find the third power of 20 -]-*5, and the several products 
will exhibit its component parts. 

18 
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20+ 5 
204- 5 

Prodaclof204-5X5, 100+ 25 

Product of 20 +5X20, 400+ 100 

The second power or sqaace of 20 +5, ... 400+ 200+ 25 

20+ 5 

Product of 400 + 200 + 25 X 5, 2000 + 1000 + 125 

Product of 400 + 200 +25X20, . . 8000 + 4000+ 500 

The third power or cube of 20+5, . 8000+6000 + 1500 + 125 

By examining the several component parts of the third power of 
20 + 5, we perceive that the first part, 8000, is the cube of the tens, 
or the product of the square of the tens multiplied by the tens ; con- 
sequently, its greater factor or divisor must be 20 X 20, or 400, and 
8000 ~- 400 = 20, the less factor, or the tens, which is the first part 
of the root. 

The second part, 6000, is the product of three times the square of 
the tens multiplied by the units ; therefore, its greater factor or 
divisor must be 20X20X3, or 1200, and 6000-7-1200=5, the 
less factor, or the units. 

The third part, 1500, is the product of three times the tens multi- 
plied by the square of the units ; hence, its greater factor or divisor 
must be 20 X 3 X 5, or 300, and 1500 -^ 300 = 5, the less factor, 
or the units. 

The fourth part, 125, is the cube of the units, or the product of 
the square of the units multiplied by the units ; then its greater 
factor or divisor must be 5 X 5, or 25, and 125 -^ 25 = 5, the less 
factor, or the units. 

Moreover, 1200 + 300 + 25, or a525, must be the greater factor, 
or divisor completed, of 6000 -f- 1500 + 125, or 7625 ; and 7625 -r 
1525 = 5, the less factor, or the units, which is the second part of 
the root. 

The whole root of 8000 + 6000 + 1500 + 125 is 20 + 5, or 25. 

By examining the component parts of the third power of 20 + 6, 
we perceive that it is composed of the cube of the tens, plus three 
times the square of the tens multiplied by the units, plus three times 
the tens midtiplied by the square of the units, plus the cube of the 
units. 

We will now reverse tha process of finding the third power of 
20 + 5, and we shall obtain one of its three equal factors, or root. 

20 X 20 = 400 )8000 + 6000 + 1500 + 125( 20+ 5 = 25, the root. 

8000 

iS^^^^Z'^^l 6000 + 1500+125 



ZKTJMr eomplettd, sss 1525 



EXTRACTION OF THE CUBE ROOT. 207 

As 8000 is the prodact of the second power of the tens multiplied 
by the tens, we find, by trial, that the greatest second power or 
square number in 8000 is 400, which we write at the left of 8000, 
for a divisor, and its first power, 20, on the right, for the fost part of 
the root. We then multiply 400 by 20, and subtract the product, 
8000, from 8000 -f 6000 -f 1500 4- 125, the remainder is 6000 + 
1500 -| - 125, which is the product or three times the square of the tens 
multiplied by the units, plus three times the tens multiplied by the 
square of the units, plus the square of the units multiplied by the 
units ; this remainder we call a dividend. 

We next find a divisor for each part of the dividend, and write it 
at the left, and then find the number of times each divisor is con- 
tained in its appropriate part of the dividend, and write a figure 
expressing the number on the right, for the second part of the root. 
Lastly, we multiply each divisor by this figure, and write each prod- 
uct under its appropriate part of the dividend, these several prod- 
ucts being equaJ to the several parts of the dividend, the operation 
is completed, and the whole root is 20-f- 5 = 25. 

We will now find one of the three equal factors, or cube root, of 
15625, by a shorter process. 

3X2= 4)1^25(25,theroot. oJ^h^l^^^H! 
Other over the thou- 

2 X 2 X 3 == 1200 ) 7625, new dividend. ?^?.^s » ^^f two periods 

' . mdicate the number of 

\ 6000 figures there will be in 

2X3X5= 300 V 1500 the root. 

5X5= 25) 125 The period on the 

left is 15, (thousand) 

Completed Diviior, 1525 7625 which must contain the 

cube of the tens, or the 
square of the tens multiplied by the tens, because the square of tens 
is hundreds, and hundreds multipled by tens produce thousands. 

We find, by trial, the greatest third power or cube in 15, (thou- 
sand) and write its first power, 2, (tens) on the right, for the first 
figure of the root, and its second power or square, 4, (hundred) on 
the left, for a divisor ; we multiply this divisor by the 2 (tens) in the 
root, and subtract the product from the 15, (thousand) the remainder 
is 7 ; (thousand) we then annex the next period of figures to the 
remainder for a new dividend. 

As the first part of tliis dividend is the product of three times the 
square of the tens of the root multiplied by the units of the root, we 
find three times the square of the 2 tens of the root, which we write 
with two ciphers annexed, at the left of the dividend, for a trial 
divisor. This trial divisor is contained 6 times in the dividend, but 
this trial divisor being only a part of the whole divisor when com- 
pleted, we write 5 for the second or unit figure of the root, and 
then multiply the trial divisor by this figure, and write the product 
under the dividend. 

As the second part of the dividend is the product of three times 
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die tens of tbe root multiptied by the square of the units of the root, 
we find three times the 2 tens of the root, wliich are 6 tens, and five 
times 6 tens are 30 tens, which we write, with a cipher annexed, 
under the trial divisor, and then multiply it by the 5 units of the 
root, and write the product under the preceding product. 

As the third part of the dividend is the cube of the units of the 
rdot, or the product of the square of the units multiplied by the units, 
we find the square of the 5 units to be 25 units, which we write 
nnder the second part of the divisor, and then multiply it by the 
units of the root, and write the product under the two preceding 
products; the sum of these three products being equal to the divi- 
dend, the operation is completed, and the whole root is obtained. 

If we midtiply the completed divisor by the 5 imits of the root, the 
product will he equal to the dividend. 

From the preceding illustrations, we derive the following 

Rule. Divide the given number into periods of three 
figures each, by placing a paint over the units, and another 
over eoery third figure at the left; also, over every third 
figure at the rights when the number contains decimais. 

Find, by trial, the greatest third poioer, or cube number, in 
the first period on the left ; write its first poujer or root at the 
right, and the second power of this root at the left, for u 
divisor; multiply this divisor by the figure in the root, sub^ 
tract the prodv^ from the first period, and annex thefig^ires 
of the second period to the remainder, for a new dividend. 

FiTid three times the square of the root, and tvrite it toith 
two ciphers annexed at the left of the dividend, for a trial 
divisor. Find the number of times this trial divisor is con- 
tained in the dividend, and tvrite the numher, less one, for 
the second figure of the root. 

Find three times the tens of the root, multiply it by the 
units of the root, and write the product, unth one cipher anr 
nexed, under the trial dioisor. Find the square of the units 
of the root, and write the square under the preceding product. 
Find the sum of these three parts of the divisor, their sum is 
the divisor completed. 

Multiply the divisor thu>s completed, by the figure last 
placed in the root ; subtract the product from the dividend, 
ahd annex the figures of the third period to the remainder ^ 
for a new dividend. 

Find three times the square of the whole root, and vrrite it 
with two ciphers annexed at the left of the new dividend, for 
a new trial divisor, and repeat the successive steps of the pre- 
vioms operation, and thus contijtue^ until the required root is 
obtained. 
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13. What is the cube root of 19683 ? Ans. 27. 

14. Find the cube root of 262144. Ans. 64. 

15. Extract the cube root of 1953125. Ans. 125. 

16. What is the cube root of 10077696 ? Ans. 216. 

17. Find the cube root of 40353607. Ans. 343. 

18. What is the cube root of 52734375 ? Ans. 375. 

19. What is the cube root of 64964808 ? Ans. 402. 

20. What is the cube root of 68921000 ? Ans. 410. ^ 

21. What is the cube root of 76765625 ? Ans. 425. 

22. What is the cube root of 97336000 ? Ans. 460. 

23. What is the cube root of 121287375 ? Ans. 495. 

24. What is the cube root of 125000000 ? Ans. 500. 

25. What is the cube root of 136590875? Ans. 515. 

26. What is the cube root of 140608000 ? Ans. 520. 

27. What is the cube root of 153990656? Ans. 536. 

28. What is the cube root of 205379000 ? Ans. 590. 

29. What is the cube root of 216000000 ? Ans. 600. 

30. What is the cube root of 257259456 ? Ans. 636. 

31. What is the cube root of 343000000 ? Ans. 700. 

32. What is the cube root of 411830784 ? Ans. 744. 

33. What is the cube root of 460099648 ? Ans. 772. 

34. What is the cube root of 512000000 ? Ans. 800. 

35. What is the cube root of 561515625? Ans. 825. 

36. What is the cube root of 667627624 ? 

37. What is the cube root of 716917375 ? 

38. What is the cube root of 729000000 ? 

39. What is the cube root of 870983875 ? 

40. What is the cube root of 8552241125 ? 

41. What is the cube root of 17073859375 ? 

42. What is the cube root of 43169672512? 

43. What is the cube root of 65890311319 ? 

44. What is the cube root of 253395799552 ? 

45. What is the cube root of 178263.433152 ? 

46. What is the cube root of 35655654571 ? 

Art* ITtS. To EXTRACT THE CUBE ROOT OF A VULGAR 

FRACTION. 

Rule. Reduce the frojction to its loivest terms, then extract 
the cube root of the numerator and denominator , if each of 
them is a perfect third potoer; if not, reduce the vulgar fra/o 
turn to a decimal, and then extract its root* 

47. What is the cube root of J|f ? Ans. ^. 

48. What is the cube root of ^|j ? Ans. f . 

49. What is the cube root of | ? Am. •St^. 

J8* 
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ARITHMETICAL PROGRESSION. 

Art* 1T6* An Arithmetical Progression is a series of niim- 
beiB which increase or decrease^ continually, by a common difierence- 

When the numbers increase by the continual addition of the oom- 
mon difference, they form an ascending series ; thus, 2, 4, 6, 8, 10, 
12, is an ascending series. 

When tlie numbers decrease by the continual subtraction of the 
common difference, they form a descending series ; thus, 12, 10, 8, 
6, 4, 2, is a descending series. 

The numbers which compose the series are oalled the terms of the 
series. The first and last terms are called the extremes^ and the 
other terms, the means. 

It is plain that any required term of a series may be found by oon- 
tinoed addition or subtraction, but this process would be very tedious 
when a very remote term is required. 

There is a method much more expeditious. 

Suppose a parent has 9 children whose ages form a series of 
numbers in arithmetical progression. The age of the youngest is 3 
yeiofi, and tlie common difference of their ages is 2 years ; what is 
the age of the eldest! In other words, what is the last term of an 
arithmetical series, whose first term is 3, the common difference 2, 
and the number of terms 9 ? 

^4^==:5+2=7+2«9-|-2«l 1+2=»13+2=15+2=17+2*=19. 

By examining this series, we perceive that the common difierenoe, 
2, is added 8 times, which is one less than the number of terms, and 
that the last term, 19^ is 8 times the oommon difference greater than 
the first term ; therefore, when the first term, the common difierenoe, 
and the number of terms, are given to find the last term, we have the 
following rule. 

Rule. MuUipiy the common difference by the number of Perms less 
one, add the first term to the ffroduUy the sum will be the required 
term. 



1. The first term of an arith- 
metical series is 5, the oommon 
difierence 5, and the number of 
terms 5 ; what is the fifUi termi 



2. Suppose the first term of an 
arithmetical series to be 12, and 
the common difference 12, what 
is the twelfth term of the serkst 



3. A owes B a sum of money, which he agrees to pay in 52 
weekly payments ; the first payment is to be 5 dollars ; the second, 
10 dollars; the third, 15 dollars; increasing each succeeding pay- 
ment 5 dollars. What will be the amount of the last payment ? 

Ans. $260. 

4. Suppose 1 doUiBff to be let on 8im|rfe interest at 6 per cent. ; 
what would be the amount in 20 years? Ans. $2.20. 

The yearly amounts of any sum at simple interest form an arith- 
metical eferies, of which the principal is the first term, the yearly 
hierest is the common difference^ end the number of years is one 
than the number of terms. 
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Art* 1TT« Since the last term of an ascending arithmetical 
series is eqaal to the common difference multiplied by one less than 
the number of terms, plus the first term, it follows, that if the first 
term be subtracted from the last term, the remainder will be equal to 
the product of the common difference multiplied by the number of 
terms less 1. Hence, if the extremes and number of terms of aa 
arithmetical series are given, we have the following rule for finding 
the common difference. 

Rule. Subtract the less extreme from the greater; divide the 
remainder by one less than the number of terms; the quotient unll be 
the common difference. 



1. Suppose the first term of 
an arithmetical series to be 5, the 
last term 60, and the number of 
terms 11 ; what is the common 
difference ! 



2. Suppose the first term of 
an arithmetical series to be 12, 
the last term 144, and the num- 
ber of terms 12; what is the 
common difference? 



3. A man purchased a house, and agreed to pay for it in 53 
weekly payments. The first payment was to be 5 dollars, and each 
succeeding payment was to be uniformly increased, so that the last 
payment should be 260 dollars. What was the difference between 
any two succeeding payments ? Ans. $5. 

4. Suppose that 100 dollars, which has been on simple interest 20 
^ears, amounts to $220 ; what was the rate per cent, or yearly 
mterest? Ans. 6 per cent, or $6. 

5. A merchant purchased 100 yards of broadcloth ; for the first 
yard he gave 5 cents, and for the last yard 600 cents ; what was the 
common difference, or increase of price, on each succeeding 3^fd ? 

Ans. 5 cents. 

Art* 178« The sum of the two extremes of any series of 
numbers in arithmetical progression, is equal to the sum of any two 
means which are equally distant from the extremes, and to twice the 
middle term, when the series is composed of an odd number of terms. 
We will take the series 2, 4, 6, 8, 10, 12, 14. The extremes 2 + 
14=16; 4 + 12=16; 6+10=16; and 8X2= 16. 

Suppose we wish to find the sum of all the terms in a series, 
whose first term is 4, the common difference 2, and the number of 
terms 12. 

4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26. 
26, 24, 22, 20, 18, 16, 14, 12, 10, 8, 6, 4. 

30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30. 

The first row of numbers above represents the given series ; the 
second, the same series in an inverted order ; and the third, the sums 
of the corresponding terms of the two series. 

By examining these series, we find that the sums of the corre- 
sponding terms are the same ; and that each of them is equal to the 
sum o( the extremes, viz., 30. Now, as there are 12 of these piin 
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of terms in the two series, the sum of all the tenns in both nrast he 
30 X 12 =^ 360. But it is evident, that the sum of all the tenns in 
one series can be only one half the sum of both ; therefore, if we 
divide 360 by 2, the quotient will be the sum of all the terms in one 
series, which is the thing required. And 360 -r 2=180, the sum 
of the given series. 

From the above illustration, we derive the following rule for 
finding the sum of all the terms of a series of numbers in arith- 
meticsd progression, when we have the extremes and number of 
terms given. 

Rule. Multiply the sum of the extremes by the number of terms, 
and divide the product by 2 , the quotient will be the sum of all the 
terms. 



1. The extremes of an arith- 
metical series are 5 and 25, the 
number of terms 5 ; what is the 
sum of the series? 



2. ^The extremes of an arithr 
metical series are 12 and 144, the 
number of terms 12 ; what is the 
sum of the series ? 



3. A man purchased a farm, and agreed to pay for it in 52 succes- 
sive monthly payments ; the first payment was 5 dollars, and each 
succeeding pajrment was uniformly increased, until the last payment 
amounted to 260 dollars. What did he pay for his farm ? 

Ans. $6890. 

4. Suppose a man rents a farm for $100 a year, payable annually, 
what sum will the rent amount to in 20 years, allowing simpde 
interest at 6 per cent, for the use of the money ? 

The last year's rent will evidently be $100 without interest ; the 
last but one will be the amount of $100 for 1 year= $106 ; the last 
but two, the amount of $100 for 2 years ; and so on in an arithmeti- 
cal series to the first, which will be the amount of $100 for 19 years 
»$214. Ajis. $3140. 

5. A man purchased 100 acres of land, paying 10 cents for the first 
acre, 20 cents for the second, and so on, — the price of each succeed- 
ing acre exceeding the price of the preceding one 10 cents ; what was 
the price of the 100th acre 1 What did he pay for the 100 acres ? 

6. A man travelled 20 days in succession, increasing each suc- 
ceeding day's travel the same number of miles. The first day he 
travelled 15 miles, and the 20th day he travelled 72 miles. What 
was the daily increase, and what distance did he travel in the 20 
days? 

7. Suppose a number of dollars were placed on a railroad at a dis- 
tance of 10 rods from each other, over the space of 5 miles, and the 
first 10 miles from a depot ; what distance must a boy travel, who, 
starting from the depot, should go and pick them up one at a time, 
returning to the depot with each single dollar and depositing it in a 
bag? 

Every series of numbers in arithmetical progression consists of 
the following component parts, viz., the first term, the last term, the 
common difference, the number of terms, and the sum of all the 
terms; any three of which being given, the other two may be found. 
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GEOMETRICAL PROGRESSION. 

Art. 1T9. Geometrical Progression is a series of 
numbers which increase continually by a common multiplier, 
or decrease continually by a common divisor. 

Thus, the series 2, 4, 8, 16, 32, 64, 128, is composed of 
numbers each of which is ttoice the preceding ; this is an 
increasing or ascending geometrical series. 

The series 128, 64, 32, 16, 8, 4, 2, is composed of num- 
bers each of which is one half of the preceding; this is 
a decreasing or descending geometrical series. 

The common multiplier or divisor is called the ratiOf and 
the numbers which compose the series are called the terms 
of the series. 

The component parts of a series of numbers in geometric 
cal progression are the first term, the last term, the rcUia^ 
the number of terms, and the sum of all the terms; any 
three of which being given, the other two can be found. 

In a geometrical series, the product of the extremes is 
equal to the product of any two means which are equally 
distant from the extremes, and to the second power of the 
middle term, when the number of terms is odd. In the 
series 2, 4, 8, 16, 32; 2 X 32 = 64; 4 X 16 = 64; and 8 
X8=:64. 

1. A lady wishing to purchase a dress, thought 12 dollars 
too great a price to pay for 10 yards of silk ; but she agreed 
to give what the 10th yard would cost, calling the price of 
the first yard 5 cents, the second 10 cents, the third 20 
cents, and so on, doubling the price of each succeeding yard 
to the last. What did the lady pay for the 10th yard ? 

5 X 2= 10 X 2 = 20 X 2 = 40 X 2= »D X 2= 160 

X 2 = 320 X 2 = 640 X 2= 1^0 X 2 = 2560 cents, or 
$25.60. Ans. 

From the above operation we obtain the following rule for 
finding any required term of an increasing geometrical series, 
when the first term and ratio are given. 



Rule. Multiply the first term by the ratio, then multiply 
the product by the ratio, and continue to multiply each suc^ 
eeeding product by the ratio urUU the required term is 
obtained. 
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2. What is the 8th tenn of an ascending geometrical 
series, whose first term is 4, and ratio 3 ? 

4x3=12x3 = 36x3 = 108x3=324x3 = 972 
X 3 = 2916 X 3 =8748, the 8th term. 

By examining the above process, it will be seen that the 
ratio, 3, is used as a factor 7 times, or once less than the 
number of terms. Hence, it is plain that the 8th term may 
be found by raising the ratio, 3, to the 7th power, and then 
multiplying the first term, 4, by this 7th power. Hence, the 
following rule. 

Rule. Raise the ratio to a power whose index is 1 less than 
the required term ; then multiply thejirst term by this power 
of the ratio; the product will be the required term. 

In involving the ratio, the operation may be shortened, by 
multiplying one power by another. Thus, the 4th power of 
2 is 16, and 16 X 16 = 256, the 8th power of 2. 

3. Suppose a man had put out one cent at compound inter- 
est in 1620, what will be the amount in 1848, allowing it to 
double once in 12 years ? Ans. $5242.88. 

4. A merchant bought a piece of silk measuring 20 yards, 
and by agreement was to give what the last yard would 
come to, reckoning a cent for the first yard, 2 cents for the 
second, and so on, doubling the price of each succeeding 
yard, to the last ; what did the piece of silk cost him ? 

Ans. $5242.88. 

AFt* 180* We at times wish to find the sum of all the 
terms of a geometrical series, and it is obvious that their 
sum may be found by addition, but this is not the most ex- 
peditious method. 

Suppose a man should purchase 5 acres of land, and 
should pay 5 dollars for the first acre, 20 dollars for the. 
second, and so on in a fourfold ratio; what would the 5 
acres cost him ? 

5. 20. 80. 320. 1280. 
20. SO. 320. 1280 5120. 

The first series of numbers above expresses the price of 
each of the 5 acres. The second, that series multiplied by 
the ratio, 4, the product of each term being removed one 
place to the right. 

By comparing these two series, it will be seen that their 
terms are all alike, except the first term of the first series, 
and the last term of the second. If the first series be sub- 
tracted from the second, the remainder will be the last term 
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in the second, less the first term in the first, or 5120 — 5s=s 
5115. This remainder is three times the sum of the first 
series ; therefore, if we divide this remainder by 3, the quo- 
tient will be the sum of the first series; and 5115 -h 3 as 
1705, the sum of the first series. 

In the above process, it will be seen that all the terms dis- 
appear in subtracting the first series from the second, except 
the first term of the first series and the last term of the 
second, and it is plain the result would have been the same, 
if the last term only had been multiplied, and the first sub- 
tracted from the product. Hence, we have the following 
rule for finding the sum of all the terms, when we have the 
first term and ratio given. 

Rule. Find the last term by the rvle in Art. 179, then 
multiply the last term by the ratio, siibtract the first term 
from the product, and divide the remainder by the ratio, less 
1 ; the quotient icill be the sum of all the terms. 



1. If the first term of a geo- 
metrical series be 2, and the ratio 
3, what is the 4th term ? What 
b the sum of all the terms ? 



2. If the first term of a geo- 
metrical series be 10, and the 
ratio 4, what is the 5th term? 
What is the sum of all the terms t 



3. Tf the first term of a geometrical series be 1, the ratio 
3, and the number of terms 12, what is the sum of all the 
terms ? Ans. 265720. 

4. A merchant sold 20 yards of broadcloth, at 3 cents for 
the first yard, 9 cents for the second, 27 cents for the third, 
and so on, tripling the price of each succeeding yard to the 
last. What did he get for the 20 yards of cloth ? 

Ans. $52301766.00. 

5. A rich miser thought 1000 dollars a price too much for 
12 fine horses, but agreed to give 4 cents for the first, 16 
cents for the second, 64 cents for the third, and so on, in 
quadruple or fourfold proportion, to the last ; what did the 
12 horses cost him at that rate ? Ans. $223696.20. 

6. An ignorant fop wanting to purchase an elegant house, 
a facetious gentleman told him he had one which he would 
sell him on these moderate terms, viz., that he should give 
him a cent for the first door, 2 cents for the second, 4 cents 
for the third, and so on, doubling the price for every door, 
which were 36 in all. It is a bargain, cried the simpleton, 
and here is a guinea to bind it. What did the house cost 
him? 
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COMPOUND INTEREST BY GEO- 
METRICAL PROGRESSION. 

Art. 181. We have shown the usual method of comput- 
ing compound interest in Art. 150. If we multiply any given 
principal by the amount of $1 for one year, at any given 
rate per cent., the product will be the amount of that princi- 
pal for one year. Again, if we multiply this amount by the 
wnount of $1 for one year, the product will be the amount 
for the second year, and so on for any given number of years. 
These successive amounts form the terms of a geometrical 
series, whose first term is the original principal, the ratio is 
the amount of $1 for one year, and the number of terms is 
the number of years, pltu 1. 

From the above iflustration, we perceive that finding the 
amount of any given principal for a specified number of 
years, at any given rate per cent., consists in finding the last 
term of a geometrical series, whose first term is the princi- 
pal, whose ratio is the amount of $1 for one year, and whose 
number of terms is the number of years, phis 1. The last 
term will be the required amount. Art. 179. 

1. What is the amount of $250, for 5 years, at 6 per cent. 
compound interest ? What is the interest ? 

Ans. Amt. $334,555. Int. $84,555. 

2. What will be the amount of $1250 for 4 years, at 5 
per cent, compound interest ? What will be the interest ? 

Ans. Amt. $1519.3825. Int. $269.3825. 
On the next page we have placed a table exhibiting the 
amount of $1 or XI, from 1 year to 40, at 5 and 6 per cent* 
compound interest, the interest being added yearly. This 
table will be found very convenient in finding the amount of 
any given sum of money at compound interest. 

3. What will $500 amount to in 12 years, at 6 per cent, 
compound interest? 

, In the table we find the amount of $1 for 12 years at 6 
per cent, to be $2.012196, which multiplied by the given 
principal $500, the product is $1006.098, which is the 
required amount. 

4. What will be the amount and compound interest of 
$745.75 for 15 years, at 6 per cent. ? 

5. What will be the amount and compound interest of 
$975.50 for 20 years, at 5 per cent. ? 

6. What will be the amount and compound interest of 
$1500 for 25 years, at 6 per cent. ? 
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TABLE I. 

Showing the amount of $1 or £1, from 1 year to 40, at 5 and 6 
per cent, compound interest. 



Years. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. ; 


1 


1.050000 


1.060000 


21 


2.786963 


3.399564 


2 


1.102500 


1.123600 


22 


2.925261 


3.603537 


3 


1.157625 


1.191016 


23 


3.071524 


3.819750 


4 


1.215506 


1.262477 


24 


3.225100 


4.048935 


5 


1.276282 


1.338226 


25 


3.386355 


4.291871 


6 


1.340096 


1.418519 


26 


3.555673 


4.549383 


7 


1.407100 


1.503630 


27 


3.733456 


4.822346 


8 


1.477455 


1.593848 


28 


3.920129 


5.111087 


9 


1.551328 


1.689479 


29 


4.116136 


5.418388 


10 


1.628895 


1.790848 


30 


4.331942 


5.743491 


11 


1.710339 


1.898299 


31 


4.536039 


6.088101 


12 


1.795856 


2.012196 


32 


4.764941 


6.453387 


13 


1.885649 


2.132928 


33 


5.003189 


6.840590 


14 


1.979932 


2.260904 


34 


5.253348 


7.251025 . 


15 


2.078928 


2.396558 


35 


5.516015 


7.686087 


16 


2.182875 


2.540352 


36 


5.791816 


8.147252 


17 


2.292018 


2.692773 


37 


6.081407 


8.636087 


18 


2.406619 


2.854339 


38 


6.385477 


9.15425d 


19 


2.526950 


3.025600 


39 


6.704751 


9.703507 


20 


2.653298 


3.207135 


40 


7.039989 


10.285718 



The mterest of $1 for one year, at 6 per cent., is $.06, and the 
amount is $1.06. And $1.06 X $106 = $1.1236, the amount for 
the second year, and $1.1236 X $1.06. = $1.191016, the amount for 
the third year, and so on for any number of years ; the amount of 
$1 for any number of years being- multiplied by the amount of $1 for 
one year, will give the amount for the next succeeding year, and ki 
this manner Table I. has been constructed. Hence, to find the 
amount of smy given sum for any given number of yean, we have 
the following riide. 

Rule. Find the amount of$lin the Table against the given num- 
ber of years f and under the given rate per cent, ; multiply this amount 
by the given sum ; the product will be the amount requir&d. 

If the interest is payable half yearly, the amount of $1 must be 
found for the required number of half years, by making the amooni 
of $1 for a half year the ratio or common multiplier. 

If the interest is payable quarterly, the amount of $1 must be 
found for the required number of quarter years, by making ^le 
amount of $1 for a quarter year the ratio or common multiplier.. 

What will $750 amount to in 19 years, at 6 per cent, compound 
tmerest? Ans. $2260.20. 

19 
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COMPOUND DISCOUNT. 

Art* 189. Compound Discount is an allowance made 
for the payment of money before it is due, on the supposi- 
tion that money can be let at compound interest. 

The present worth of a debt payable at some future time 
without interest, is that sum which, being on compound 
interest, will amount to the given sum or debt at the time it 
becomes payable. 

Hence, to find the present worth of any sum of money or 
debt payable at some future specified time without interest, 
is to find what sum of money or principal will amount to the 
given sum or debt at the time it becomes payable. 

Suppose we wish to find the present worth of $400, pay- 
able in 5 years without interest, on the supposition that 
money can be let at 6 per cent, a year, compound interest. 

In questions of this kind, we have given the amount, 
which is the last term of a geometrical series, the rate per 
cent., which is the ratio less 1, and the time, which is the 
number of terms less 1, to find the principal or present 
worth, which is the first term of a geometrical series. 

Under the head of compound interest by geometrical pro- 
gression, it was shown that the amount was equal to the 
principal multiplied by the amount of $1 for one year, raised 
to a power whose index or exponent was the number of years. 

Hence, we have the following rule for finding the princi- 
pal or present worth, and compound discount. 

Rule. Divide the given sum or debt by the ammint of $1 
for one year, raised to a power whose exponent is equal to the 
number of years ; the quotient vnU he the principal or present 
toorth. Subtract the present worth from the given sum or 
debt ; the remainder unll be the discount. 

1. What is the present worth of $334,555, due 5 years 
hence, discounting at 6 per cent, compound interest ? 

The amount of $1 for one year at 6 per cent., raised to 
the 5th power, is $1.33822, and $334.555 — $1.33822= 
$250, the principal or present worth. 

2. What is the present worth of $1519.3825, due in 4 
years, discounting at 5 per cent, compound interest ? what 
is the discount ? 

Ans. $1250, present worth. $269.3825, discount. 

3. What is the present worth of $1790.848, due in 10 
years, discounting at 6 per cent, compound interest ? what 
IS the discount ? 

Ans. $1000, present woitXi. ^790,848, discount 
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TABLE II. 



Showing the present worth of $1 or £l, from 1 year to 40, 
allowing compound discount, at 5 and 6 per cent. 



Years. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. 


1 


.952381 


.943396 


21 


.358942 


.294155 


2 


.907029 


.889996 


22 


.341850 


.277505 


3 


.863838 


.839619 


23 


.325571 


.261797 


4 


.822702 


.792094 


24 


.310068 


.246979 


5 


.783526 


.747258 


25 


.295303 


.232999 


6 


.746215 


.704961 


26 


.281241 


.219810 


7 


.710681 


.665057 


27 


.267848 


.207368 


8 


.676839 


.627412 


28 


.255094 


.195630 





.644609 


.591898 


29 


.242946 


.184557 


10 


.613913 


.5.58395 


30 


.231377 


.174110 


11 


.584679 


.526788 


31 


.220359 


.164255 


12 


.556837 


.496969 


32 


.209866 


.154957 


13 


.530321 


.468839 


33 


.199873 


.146186 


14 


.505068 


.442301 


34 


•.190355 


.137912 


15 


.481017 


.417265 


35 


.181290 


.130105 


16 


.458112 


.393646 


36 


.172657 


.122741 


17 


.436297 


.371364 


37 


.164436 


.115793 


18 


.415521 


.350344 


38 


.156605 


.109239 


19 


.395734 


.330513 


39 


.149148 


.103056 


20 


.376889 


.311805 


40 


.142046 


.097222 



The present worth of a sum of money to be received at the end of 
any number of years, is that principal which will, at compound 
interest, amount to the sum to be received at the expiration of the 
given period. 

In Table I., against 19 years and under 6 per cent., we find 
$3.025600 ; multiplying this amount of $1 for 19 years by $500, the 
product is $1512.80 which is the amount of $500 for 19 years. 

In Table XL, against 19 years and under 6 per cent., we find 
$.330513 ; multiplying this present worth of $1 by $1512.80, the 
product is $500, the present worth of $1512.80 payable at the 
expiration of 19 years. The same result is obtained by dividing 
$1512.80 by the amount of $1 for 19 years. $1512.80 -^ 
$3.025600 = $500. In this manner Table 11. has been formed, — 
ynitt/ being divided by the amount against each number of years in 
Table I. Hence, the following rule for finding the present worth of 
any sum at 5 or 6 per cent. 

Rule. Multiply the present value of $1 for the given number of 
years, at the given rate per cent., by any given amount; the product 
will be its present worth. 

What is the present worth of $2269.20, due in 19 years, allowing 
compound discount at 6 per cent. ? Ans. $750. 
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ANNUITIES. 

Art. 183. An Annuity is a sum of money payable at 
legalar periods for a specified number of years, or during 
the life of a person, or forever. 

Although the term annuity, in the proper sense of the 
word, applies only to annual payments, yet payments which 
are made semi-annually or quarterly are also called annui- 
ties. 

When annuities are not paid at the time they become 
due, they are said to be in arrears. The sum of all the 
annuities in arrears, with the interest on each for the time 
it has remained due, is called the amount. 

The present worth of an annuity which is to continue for- 
erer, is that sum of money whose yearly interest is equal to 
the annuity. 

Now, as multiplyiri^ the principal by that decimal which 
expresses the rate per cent, gives the interest, so dividing 
the interest by that decimal will give the principal or present 
worth. Hence, to find the present worth of an annuity 
which is to continue forever, we have the following rule. 

Rule. Divide the annuity by that decimal which expresses 
the rate per cent, for one year ; the quotient ufiU be the present 
worth, 

1. What is the present worth of an annuity of $600, to 
continue forever, allowing the use of money to be worth 6 
per cent a year to the purchaser ? Ans. $10000. 

2. What is the value of an estate which rents for $300 a 
year, allowing the use of money to be worth 5 per cent, a 
year ? Ans. $6000. 

▲ NNUITIKS AT COBfPOUND INTEREST. 

Art. 184. It has been shown, (Art. 150,) that com- 
pound interest is that which arises from adding the interest 
to the principal at the end of each year, and making the 
amount a new principal for the next succeeding year. The 
amount of $1 for one year at 6 per cent, is $1.06. If any 
gfiven principal be multiplied by 1.06, the product will be 
the amount for one year ; if this amount be multiplied by 
1.06, the product will be the amount for the second year, 
and ao on for any given number of years. Hence, the suc- 
cessive yearly amounts of any sum of money at compound 
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interest, form a geometrical series, whose first term is the 
given sum, whose ratio is the amount of $1 for one year, 
and whose number of terms is the number of years. 

Suppose an annuity of $100 to have remained unpaid 
during 5 years, what would be its amount, allowing com- 
poimd interest at 6 per cent. ? 

It is evident that for the 5th year the annuity only would 
be due; for the 4th, the amount of the annuity for 1 year; 
for the 3d, the amount of the annuity for 2 years ; for the 
2d, the amount of the annuity for 3 years ; for the 1st, the 
amount of the annuity for 4 years ; and that the sum of the 
annuity and these several amounts would be the whole 
amount of the annuity at the end of 5 years. 

The annuity due at the end of 5 years is 8100. 
The amount of the annuity for 1 year is S106. 
The amount " " for 2 years is 8112.36. 
The amount " " for 3 years is 8119.1016. 

The amount " " for 4 years is 8126.247696. ' 

• . 

Whole amount due at the end of 5 years, 8563.709296. [ 

From the above illustrations, we derive the following rule 
for finding the amount of an annuity in arrears, at compound 
interest. 

Rule. Find the amount of an increasing geometrical 
seriest whose first term is the annuity^ whose ratio is the 
amount of$l for one year, and whose nuviber of terms is the 
number of years. Art, 179, and Art, 180. Or multiply the 
amount of 81 annuity for the given number of years, by the 
given annuity ; the product will be the required amounts 
Table III 

1. What is the amount of an annuity of 8100, in arrears 
for 4 years, allowing compound interest at 6 per cent, a 
year? 

1.06 X 1.06 X 1.06 = 1.191016 X 100=119.1016, the 
last term. And 119.1016 X 1.06 = 126.247696 — 100 = 
26.247696 -^ .06 = 8437.4616, the amount. 

2. What is the amount of an annuity of 8500, it being in 
arrears 12 years, allowing 5 per cent, compound interest ? 

Ans. 87958.563+. 

3. If the annual rent of a farm, which is 8400, be in 
arrears for 6 years, what is the amount, allowing money to 
be worth 6 per cent, a year, compound interest ? 
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TABLE ra. 



Showing the amount of $1 or jCI annuity, from 1 yeax to 40, at 
ft and 6 per cent, compound interest. 



Years. 


5 per cent. 


6 per cent. 


years. 


5 per cent. 


6 per cent. 


1 


1.000000 


L 1.000000 


21 


35.719252 


39.992727 


2 


2.050000 


2.060000 


22 


38.505214 


43.392290 


3 


3.152500 


3.183600 


23 


41.430475 


46.995828 


4 


4.310125 


4.374616 


24 


44.501999 


50.815577 


5 


5.525631 


5.637093 


25 


47.727099 


54.864512 


6 


6.80191S 


6.975319 


26 


51.113454 


59.156383 


T 


8.143008 


8.393838 


27 


54.669126 


63.706766 


8 


9.549109 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491316 


29 


62.322712 


73.639798 


10 


12.577803 


13.180795 


30 


66.438848 


79.058186 


11 


14.206787 


14.971643 


31 


70.760790 


84.801677 


12 


15.917187 


16.869941 


32 


75.298829 


90.889778 


13 


17.712983 


18.882138 


33 


80.063771 


97.343165 


14 


c 10.598632 


21.015066 


34 


85.066959 


104.18376 


15 


21.578564 


23.275970 


35 


90.320307 


111.43478 


16 


23.657492 


25.672528 


36 


95.836323 


119.12087 


17 


25.840366 


28.212880 


37 


101.62814 


127.26812 


18 


28.132385 


30.905653 


38 


: 107.70955 


135.90421 


1» 


30.539004 


33.759993 


39 


114.09502 


145.05846 


20 


33.065954 


36.785591 


40 


120.79977 


154.76197 



The above TaUe waa constructed in the following manner. To 
$1.000000 was added the amount of $1 at the expiration of 1 
year, at the given rates of interest, obtained from Table I., which 
gives the amount of an annuity of $1 at those rates, forborne 2 
ytois ; to this sum was added the amount of $1 in 2 years, which 
gives the amount of the annuity for 3 years, and so on to the end 
of Uie period of 40 years. 

The amount of any other sum may be found by the following 

Rule. Find the amount of $1 annuity in the table against the 
given number of years and under the given rate per cent. ; multiply 
this amount by any given sum ; the proauct will be the amount of that 
sum for the same time at the same rate per cent. 

What will an annuity of $200 a year amount to in 5 years, at 6 
per cent, compound interest t 

In Table III., opposite 5 je^sn and under 6 per cent., we find 
$5.637093, the amount of $1 annuity for 5 years at 6 per cent., 
which multiplied by $900, gives $1127.4186, the amount required. 

What wiU an annuily of $600 a year amount to in 40 years, at 
ft pw oent. GomfKHiiid inteisst ? Ana. $92857. 182. 




ANNUITIES AT COMPOUND INTBREST; 823 

Art* 18S« We have given a rule, (Art. 182,) for find- 
ing the present worth of an annuity which is to continue 
foreVer; we will now illustrate the method of finding the 
present worth of an annuity which is to continue for a speci- 
fied numher of years. 

Suppose we wish to ascertain the present worth of an 
annual pension of $200, to continue 5 years, at 6 per cent, 
compound interest. 

The present worth is, evidently, that sum of money, 
which, at 6 per cent, compound interest, would in 5 years 
produce an amount equal to the amount of the annuity for 
the same time. 

We can find the amount of a given sum of money at com- 
pound interest, for any specified numher of years, hy multi* 
plying the given sum hy the amount of $1 at compound 
interest for the given time. 

Hence, to find a sum which will produce a given amount 
m a specified time, we must reverse the process, and divide 
the amount hy the amount of $1 for the specified time ; the 
quotient will be the principal or present worth. 

Applying this principle to the question proposed, we find 
the amount of $200 annuity for 5 years to be $1127.4186. 
Dividing this by the amount of $1 for 5 years, we find the 
principal or present worth. And $1127.4186 -S- 1.3382256 
== $842,472+. 

Hence, we have the following rule. 

Rule. Mnd the amount of the annuity for the speckled 
number of years; divide this amouTU by the amount ef^l at 
compound interest for the same time ; the quotient wHl he the 
present worth. Or, multiply the present ivorth of $1 ammity 
hy the given annuity; the product loill be its present worth. 

Table nr. 

1. What is the present worth of an annuity of $500, to 
continue 10 years, at 6 per cent, compound interest ? 

Ans. $6590.3975. 

2. What is the present worth of an annuity of $100, to 
continue 20 years, at 5 per cent, compound interest ? 

Ans. $1246.222. 

3. What is the present worth of an annuity of $500, to 
eontinue 10 years, allowing compound interest at 6 per 
cent. ? Ans. $3680.045. 

4. What amount of ready money will purchase an annuity 
of $30Q» ta continue 25 years^ at 6 per cent, compound 
interest? 
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TABLE IV. 

Showing the present worth of $1 or JE^l annuity, from 1 year to 
40, at 6 and 6 per cent, compound interest. 



VeaiB. 


5 per cent. 


6 per cent. 


Years. 


6 per cent. 


6 per cent. 


1 


.952381 


.943396 


21 


12.821153 


11.764077 


2 


1.859410 


1.833393 


22 


13.163003 


12.041582 


3 


2.723248 


2.673012 


23 


13.488574 


12.303379 


4 


3.545951 


3.465106 


24 


13.798642 


12.550358 


5 


4.329477 


4.212364 


25 


14.093945 


12.783356 


6 


5.075692 


4.917324 


26 


14.375185 


13.003166 


7 


5.786373 


5.582381 


27 


14.643034 


13.210534 


8 


6.463213 


6.209794 


28 


14.898127 


13.406164 


9 


7.107822 


6.801692 


29 


15.141074 


13.590721 


10 


7.721735 


7.360087 


30 


15.372451 


13.764831 


11 


8.306414 


7.886875 


31 


15.592811 


13.929086 


13 


8.863252 


8.383844 


32 


15.802677 


14.084043 


13 


9.393573 


8.852683 


33 


16.002549 


14.230230 


14 


9.898641 


9.294984 


34 


16.192904 


14.368141 


15 


10.379658 


9.712249 


35 


16.374194 


14.498246 


16 


10.837770 


10.105895 


36 


16.546852 


14.620987 


17 


11.274066 


10.477260 


37 


16.711287 


14.736780 


18 


11.689587 


10.827603 


38 


16.867893 


14.846019 


19 


12.085321 


11.158116 


39 


17.017041 


14.949075 


20 


12.462210 


11.469921 


40 


17.159086 


15.046297 



The total present value of an annuity for a term of years is mani- 
festly equal to the sum of the present values of each year's payment ; 
and by the continued addition of these at the two rates of interest, 
Table IV. has been formed. For example, — in Table II., 

$ .943396 is the present value of $1, to be received at the end of 1 

year, at 6 per cent, interest. 
$ .889996 is the present value of $1, to be received at the end of 2 

years. 

$1.833392 sum of the above, or present value of an annuity of $1 

for 2 years. 
$ .839619 present value of $1, to be received at the end of 3 years. 

$2.673011 sum of the above, or present value to be received at the 
end of 3 years, and so on to the end of 40 years. 
The present value of any other sum may be found by the follow- 
ing 

Rule. Find the present value of $1 annuity in the table against 
the given number of years, and under the given rate per cent. ; multiply 
this present value by any given sum ; the product will he the present 
value of that sum for the same time at the same rate per cent. 

What is the present value of an annuity of $200 a year, to oon- 
tiaue 5 years, at 6 per cent, compoxmd \nLVste!a^.^ K^&«1DdAS&.47S8. 
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AjrC« 186« An annuity in reversion is an annaity 
which does not commence until a specified time has elapsed, 
or some particular event has taken place. 

Suppose we wish to find the present worth of an annuity 
of SlOO, which is to commence at the end of 2 years, and 
then to continue 4 years, allowing 6 per cent compound 
interest. 

The present worth is evidently such a sum as would, in 2 
years, at 6 per cent, compound interest, produce an amount 
equal to the present worth of the annuity, were it to com- 
mence immediately. 

We must therefore find the present worth of an annuity 
of $100 to commence immediately and to continue 4 years, 
which is $346.5106. We wish now to ohtain a sum whose 
amount in 2 years will equal this present worth. This may 
he found by dividing $346.5106 by the amount of $1 for 2 
years ;-thus, $346.5106 -5- 1.1236 = $308,394+. 

Hence, to find the present worth of an annuity in rever- 
sion, at compound interest, we have the following rule. 

Rule. Find the present worth of the given annuity for 
the time of it^ continuance, supposing it to commence immedu 
ately; then divide this present worth by the ammint of%\ for 
the time in reversion ; the quotient unU be the present worth 
of the annuity in reversion. 

Or, find the present worth of the annuity from the present 
time to the end of the time of its continuance, by TaMe TV, ; 
find also, by Table IV,, its present worth before it commences; 
the difference of these two results loiU be the present worth, 

1. What is the present worth of an annuity of $200, 
which is to continue 5 years, but not to commence until the 
end of 2 years, allowing compouna interest at 6 per cent. ? 

Ans. $749.7976. 

2. What amount of ready money will purchase the rever- 
sion of an estate which rents for $60 a year, to continue 6 
years, but not to commence until the end of 3 years, allow- 
ing compound interest at 6 per cent. ? Ans. $247.72 f-. 

3. Suppose a parent leaves to his son an annual rent of 
$310 for 8 years, and the reversion of the same rent to his 
daughter for the next succeeding 14 years. What is the 
present worth of the legacy of each, allowing compound 
interest at 6 per cent. ? Son's, $1925.0364-- 

Daughter's, $1807.854+. 
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LIFE INSURANCE. 

Ajrt* 187* Life Insurance is a contract whereby one or 
more, or a company of persons, in consideration of the payment of 
an amount called the prcmium^f promise, either on the decease of 
a person named, whenever it may happen, or on his decease within 
a given time, to pay a certain sum to his heirs, or others for 
whose benefit the contract is made. This contract is now more 
frequently made by Mutual Life Insurance Companies, all the 
members of which contribute, in certain agreed proportions, to a 
common fund, out of which the sums due on the decease of a mem- 
ber, that is, the losses, are to be paid ; the surplus, if any, being 
distributable, from time to time, among the members. 

In the early stages of life insurance in England, in the seventeenth 
century, a premium of five per cent, on the amount insured was 
charged upon each life, without discrimination on account of difier- 
ence of age. It, however, early became obvious that, all other things 
being equal, the younger of two persons has a better chance, or 
probability, or, as it is usually termed, expectation of life, than the 
elder ; and consequently, if the two, or any greater number, by the 
annual payment of equal sums during their whole Uves, make up a 
common fund for the payment of a given sum to the heirs of each, 
it is plain that the younger associates will pay a greater amount into 
this joint stock than the older, so that the partnership will be a very 
unequal one. The question then arises, what difierent yearly 
amounts the contributors of difi^erent ages ought to pay into the com- 
mon fund, out of which the respective heirs of each are to be entitled 
to a given sum on his decease. To answer this question, it is neces- 
sary to determine upon some law of mortality, that is, how many 
•out of a given number will die annually at each age. Registers of 
deaths have been kept at various places in Europe at different 
periods, for the purpose of ascertaining this law in those places, and 
the experience of life insurance companies has also been resorted to 
for a similar purpose. Life insurance has hitherto been little prac- 
tised in the United States, and the records of population and legisters 
of deaths have been very imperfect. Some such registers have been 
kept, which, with the censuse^of the population of the United States 
taken every ten years, afford some materials for making an estimate 
of the rate of mortality. At the time of the New England Mutual 
Life Insurance Company going into operation, in 1843, in Boston, very 
considerable investigation was made, in order to ascertain a rate of 
mortahty which could be safely adopted as the basis of the premiums 
to be charged by the company. A very material inquiry was, whether 
the European registers and experience would be a safe guide, and 
it appeared from the registers kept and the censuses of population, 
that in the older and long-settled parts of New England and the 
Middle States, at least, the rate of mortality approximated very 
nearly to those assumed in Europe as the basis of calculations of 
premiums of insurance of Uves, and the value of life annuities. 
Prom the various materials thus offered, the following table of mor- 
tality was formed for the ages of ten and upwards, as the basis of the 
computation of the premiums to be i^^id by Uie members of that 
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oomfMoiy. This taUe starts with 10000 lives at the age of ten, 
and notes the annual decrements by deaths, until the whole number 
is exhausted. 



Age. 



10 

11 

12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 



Lire*. 


Decre- 
ment. 


Expectation. 


Af«. 

54 


Lives. 


Decre- 
ment. 


Kipectalion. 


10000 


65 


47.43 


6262 


134 


16.97 


9935 


61 


46.73 


55 


6128 


138 


16.33 


9874 


57 


46.02 


56 


5990 


145 


15.69 


9817 


54 


45.28 


57 


5845 


152 


15.07 


9763 


54 


44.53 


58 


5693 


162 


14.44 


9709 


58 


43.78 


59 


5531 


173 


13.86 


9651 


62 


43.03 


60 


5358 


186 


13.11 


9589 


65 


42.31 


61 


5172 


194 


12.57 


9524 


67 


41.60 


62 


4978 


198 


12.04 


9457 


60 


40.80 


63 


4780 


200 


11.51 


9388 


71 


40.17 


64 


4580 


205 


10.99 


9317 


72 


39.49 


65 


4375 


209 


10.49 


9245 


73 


38.79 


66 


4166 


214 


9.99 


9172 


75 


38.10 


67 


3952 


220 


9.50 


9097 


76 


37.41 


68 


3732 


225 


9.03 


9021 


77 


36.72 


69 


3507 


232 


8.58 


8944 


78 


36.03 


70 


3275 


236 


8.15 


8866 


79 


35.34 


71 


3039 


237 


7.76 


8787 


80 


34.65 


72 


2802 


234 


7.36 


8707 


84 


33.97 


73 


2568 


230 


6.99 


8623 


84 


33.29 


74 


2338 


228 


6.63 


8539 


84 


32.62 


75 


2110 


217 


6.29 


8455 


h4 


31.94 


76 


1893 


208 


5.95 


8371 


84 


31.25 


77 


1685 


197 


5.63 


8287 


84 


30.56 


78 


1488 


187 


5.31 


8203 


85 


29.87 


79 


1301 


174 


5.00 


8118 


85 


29.18 


80 


1127 


165 


4.69 


8033 


86 


28.48 


81 


962 


153 


4.41 


7947 


87 


27.78 


82 


809 


138 


4.15 


7860 


88 


27.09 


83 


671 


126 


3.91 


7772 


93 


26.39 


84 


545 


110 


3.70 


7679 


96 


25.70 


85 


435 


93 


3.50 


7583 


99 


25.02 


86 


342 


77 


3.31 


7484 


100 


24.35 


87 


265 


64 


3.14 


7384 


100 


23.67 


88 


201 


51 


2.99 


7284 


101 


22.99 


89 


150 


37 


2.84 


7183 


102 


22.30 


90 


113 


31 


2.60 


7081 


105 


21.62 


91 


82 


24 


2.40 


6976 


107 


20.96 


92 


58 


18 


2.80 


6869 


111 


20.25 


93 


40 


14 


1.95 


6758 


117 


19.58 


94 


26 


10 


1.73 


6641 


123 


18.91 


95 


16 


7 


1.50 


6518 


126 


18.26 


96 


9 


5 


1.27 


6392 


130 


17.61 


97 


4 


2 


1.25 



This table gives at the age of eleven, that is, after one year^ 9935 
lives surviving, 65 out of tliis society of \W^Q Vwvdl^ ^\«A. ^^^Ksrat^ 
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tke^Mi. Let H be proposed that the lieiiB of each o&« of the socielT 
of 10000, of the age of ten, who shall die within the year, sbaH 
leceive 100 dollars out of a fund to be raised by a contribution firom 
the whole 1 0000. This fund must be 6500 dollars, and the assess- 
ment or premium for each to pay will be 65 cents. Looking to 
the affe of twenty in the above table, we find the number of 
suTvinng lives to be 9388, of whom, according to the chance or 
probability presented by this table, the number of deaths or decre- 
ment during a year will be 71, leaving 9317 survivors at the age 
of twenty-one. The number of deaths or decrement during a year 
is, as we see, greater than at the age of ten to eleven ; and this 
greater number is out of a less number of lives ; the ratio at ten to 
eleven being TrMnr* ^'^^ ^** *' twenty to twenty-one being yj^^* 
Therefore, the fund requisite for the payment of 100 dollars to the 
heirs of each member of the society who shall die during a year at 
this age, is 7100 dollars ; which assessed upon 9388 members of the 
society at the beginning of their twenty-first year, gives a premium 
of 75|^§|g cents to be paid by each. 

So if the society is for more than one year, — either for a term of 
yeaxs or for life, — it is to be ascertained what sum must be paid out 
eadi year, which is readily ascertained by the above table, and a 
sufficient assessment, payable aifnually, or at other fixed periods, or 
all at once, or payable in less or diminishing amounts, or greater or 
increasing amounts, at the beginning of each successive year or other 
period, must be made upon the members to meet the payments. 

But when the association is for more than a year, and the fund is 
to be raised by the same assessment or premium paid by a member 
every year as long as he continues to be a member, it is plain that a 
part of the payment made the first year, and so on to the expiration 
of about one half of the period of his membership, is paid to meet 
the increasing amounts of the losses during the latter part of the 
period; the consequence is that the company must accumulate a 
fund to be held over into the subsequent part of the period. 

This brings a new element into the calculation, namely, the inter- 
est to be gained on this accumulated fund, which the company is 
supposed to invest in mortgages, stocks or otherwise, so that it may 
yield an income. Accordingly, in the computation of the premium to 
be paid by each member whose insurance is for more than one year, 
the interest to be derived upon a part of his early payments must be 
taken into the account. If the company is formed for a period of a 
few 3rears only, it may be presumed that the existing rate of interest 
will continue without any material change ; but such companies are 
usually formed for an indefinite period, and must be so if they insure 
for the whole life of a member, for the chance is, as we see by the 
table, and know very well otherwise, that some of the members may 
survive to a very old age ; and it is absurd for a company, which is by 
its constitution to subsist but twenty years, to agree to pay a sum on 
the decease of a member who may live ninety or a hundred ; a mem- 
ber of such a company, who is insured for his whole life, ought to 
get insurance in another that he shall die within twenty years. The 
probable rate of interest for a long series of years to come must be 
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lisamed in cakmladAg- the premium. That assumed by the New 
England Mutual Life Company was four per cent, per annum. 

Other expenses and contingencies besides the payment of losses 
resulting from the ordinary rate of mortality, must be taken into the 
account in calculating the premium, such as the chance of a greater 
mortality than that assumed, incidental expenses, loss on investments, 
which may take place notwithstanding the utmost prudence. To pro- 
▼ide against tliose contingencies and expenses, that company added 
twenty per cent, to the rate of premium requisite for merely meeting 
the losses at the assumed rate of mortality ; and the calculation thus 
made results in the following rates of annual premiums to be paid for 
insurance on the lives of persons of different ages, from ten to sixty. 
In determining the rate for a mutual company, the premium should 
be put at a point which will be certainly high enough ; and if it 
should prove higher than is necessary, the excess is distributed back, 
whereas if it be too low, the company will sooner or later become 
insolvent. 

TABLE OF PREMIUMS. 
Annual payment for each hundred doUars insured. 



Ag9. ! 

10 


For Life. 


For seyen 
years. 


For one 
year. 


Age. 

36 


For Life. 


For aCTen 
years. 


For one 
year. 


1.34 


0.73 


0.78 


2.74 


1.38 


1.26 


11 


1.37 


0.72 


0.74 


37 


2.84 


1.43 


1.30 


12 


1.41 


0.74 


0.70 


38 


2.93 


1.48 


1.32 


13 


1.44 


0.76 


0.67 


39 


3.04 


1.53 


1.35 


14 


1.48 


0.80 


0.67 


40 


3.16 


J. 58 


1.44 


15 


1.53 


0.84 


0.72 


41 


3.27 


1.63 


1.51 


16 


1.56 


0.87 


0.78 


42 


3.39 


1.68 


L57 


17 


1.61 


0.90 


0.82 


43 


3.52 


1.73 


1.61 


18 


1.65 


0.92 


0.85 


44 


3.65 


1.79 


1.63 


19 


1.70 


0.95 


0.88 


45 


3.81 


1.87 


1.67 


20 


1.74 


0.98 


0.91 


46 


3.96 


1.96 


1.7L 


21 


1.78 


1.00 


0.93 


47 


4.13 


2.07 


1.78 


22 


1.83 


1.02 


0.95 


48 


4.31 


2.18 


1.85 


23 


1.88 


1.05 


0.99 


49 


4.50 


2.30 


1.94 


24 


1.94 


1.08 


1.01 


50 


4.71 


2.44 


2.08 


25 


1.98 


1.11 


1.03 


51 


4.92 


2.58 


2.23 


26 


2.03 


1.13 


1.05 


52 


5.15 


2.74 


2,32 


27 


2.09 


1.15 


1.07 


53 


5.39 


2.94 


2,45 


28 


2.15 


1.17 


1. 10 


54 


5.66 


3.17 


2,57 


29 


2.21 


1.20 


1.16 


55 


5.94 


3.43 


2.71 


30 


2.28 


1.21 


1.17 


56 


6.24 


3.72 


2.91 


31 


2.34 


1.23 


1.19 


57 


6.57 


4.02 


3.13 


32 


2.42 


1.25 


1.20 


58 


6.92 


4.34 


3.42 


33 


2.49 


1.28 


1.21 


59 


7.28 


4.67 


3.76 


34 


2.57 


1.30 


1.22 


60 


7.65 


5.01 


4.17 


85 


2.66 


1.34 


1.25 











It is apparent that if the business of a mutual company is pm- 
dently managed, there is a probability amounting to almost a c^ 
tainty of a handsome return to the members otl\)1da'^i«ba»3s&'\I«^ 

20 
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IB by them aocording to the above table, or, mslead of it, a oeiMBd«K 
able addition to the amount insured, without the payment of any 
additional annual premium. 



HEALTH INSURANCE. 

Artm 188* Scarcely less interesting than the doctrine of the 
probability of life, (just considered,) are the calculations of the prob- 
ability of health, to be found in the works of Dr. Price, and the 
Society for the Diffusion of Useful Knowledge, and applied to 
practice by a number of institutions in England and the United 
States.* The most authentic statistics upon which these calculations 
are based were elicited from the valuable experience of the Friendly 
Societies, institutions existing under a general law, and operating 
mainly with the humane object of affording relief to their members 
when sick and disabled, in order to systematize the operations of 
these socities, a very elaborate computation was made of the average 
probability of sickness in each year of life, so that the assessments 
of the members n^ght be properly adjusted to the risk of their 
becoming disabled. The following table was the result of this inves- 
tigation. 



Age. 

20 


Qttantily of 
^ekneee expe- 
rienced bj an 
individual in 
the jear fol- 
lowing each 
age; expneeed 
in weeke and 
decimale of a 
week. 


Age. 


(^antitj of 

aickneee expe- 
rienced bf an 
individual in 
the jear fol- 
lowing each 
age ; expreeed 
in weeka and 
decimal! of a 
week. 


Affe. 


doantitj of 
■icknau expe- 
rienced bjr an 
individual in 
the jear fol- 
lowing each 
age ; expreased 
in weeki and 
decimate of a 
week. 


Ag«. 


duantitj of 
sicknen eipe- 
rienced by an 
individual iu 
the jeiir fol- 
lowing each 
a^e; expressed 
in weeks an'i 
decimaU of o 
week. 


.776 


33 


.912 


46 


1.411 


59 


3.021 


21 


.780 


34 


.933 


47 


1.475 


60 


3.292 


22 


.785 


35 


.956 


48 


1.544 


61 


3.611 


23 


.791 


36 


.981 


49 


1.619 


62 


3.901 


24 


.798 


37 


1.009 


50 


1.701 


63 


4.448 


25 


.806 


38 


1.040 


51 


1.791 


64 


5.001 


26 


.815 


39 


1.074 


52 


1.890 


65 


5.672 


27 


.825 


40 


1.111 


53 


1.999 


66 


6.486 


28 


.836 


41 


1.151 


54 


2.120 


67 


7.471 


29 


.848 


42 


1.195 


55 


2.256 


68 


8.659 


30 


.861 


43 


1.243 


56 


2.410 


69 


10.086 


31 


.876 


44 


1.295 


57 


2.586 


70 


11.793 


32 


.893 


45 


1.351 


58 


2.788 








A number of sickness tables have been made from time to time 
by different hands, and from entirely different data, and it is remark- 
able how little they vary from each other. Those differing most 
from the above are the tables of Dr. Price, and one published by 
the Highland Society in one of their reports. As those of Dr. Price 
were founded mainly upon hypotheses, it is hardly worth while to give 
t^em room in our Umited space. It may be well, perhaps, to men- 

* Tko Massaofausetts Health Insoranoe Company.- of Boston, and the 
Mlireti fiMUth loftiurance Company, of Lowell, Massachusetts. 
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tiiNi in this conneetion, that aoeordiiig to the Northampton mottality, 
(the table used by Dr. Price,) the probability of a person ^s living one 
year, for instance, at the age of 32, is .98229, and at the age of 60 
It is .95076, wMle the quantity of sickness experienced at the latter age 
is distinctly said to be twice that experienced at the former age. This 
circumstance tends to show how little reliance is, in similar cases, to 
be placed on the hypotheses of Dr. Price, however ingenious thosd 
hypotheses may be. 

The following \a the table alluded to, as deduced from the ezpe^ 
rience of the societies in Scotland, where the climate is more con- 
ducive to health. 



Ajfe. 


Mean duration 
«f licknen expe> 
rienced by an indi- 
vidual in the yenr 
roliowingeach are; 
exprewed in weeks. 


Age, 


Mean duration of 
■icknem experienced 
bv an individual in 
tne year foUbwinc 
each a^e { expressed 
in weeks. 


Age. 


Mean duration of 
licknen experienced 
by an individual in 
tne year following 
each affe; exprewed 
in weeks. 


21 


.575 


38 


.718 


55 


1.821 


22 


.576 


39 


.737 


56 


1.918 


23 


.578 


40 


.758 


57 


2.018 


24 


.581 


41 


.784 


58 


2.122 


25 


.585 


42 


.814 


59 


2.230 


26 


.590 


43 


.852 


60 


2.346 


27 


.596 


44 


.902 


61 


2.500 


28 


.603 


45 


.962 


62 


2.736 


29 


.611 


46 


1.032 


63 


3.100 


30 


.621 


47 


1.108 


64 


3.700 


31 


.631 


48 


1.186 


65 


4.400 


32 


.641 


49 


1.272 


66 


5.400 


33 


.652 


50 


1.361 


67 


6.600 


34 


.663 


51 


1.451 


68 


7.900 


35 


.675 


52 


1.541 


69 


9.300 


36 


.688 


53 


1.633 


70 


10.701 


37 


.702 


54 


1.726 







In a valuable book prepared by Charles Ansell, Esq., F. R. S., 
it is Recommended, in view of these results, that the societies for 
mutual relief in case of sickness, &c., instead of using one rate of 
assessment for all ages indiscriminately, adopt rates of contribution 
adjusted to the ages of the members ; and it furnishes the following 
table for an example.' 





Annual 




Annnal 




Annual 




Annual . . 1 


Annual 


Age. 

20 


Premium. 


Age. 

30 


Premium. 


Age. 

40 


Premium. 


Age. 

50 


Premium. 


Age. 


Premium. 


1.3206 


1.6718 


2.2731 


3.3318 


60 


5.4990 


21 


1.3479 


31 


1.7184 


41 


2.3532 


51 


3.4800 


61 


5.8381 


22 


1.3767 


32 


1.7676 


42 


2.4380 


52 


3.6393 


62 


6.2113 


23 


1.4072 


33 


1.8195 


43 


2.5277 


53 


3.8107 


63 


6.6220 


24 


1.4392 


34 


1.8743 


44 


2.6226 


54 


3.9958 


64 


7.0736 


25 


1.4731 


35 


1.9320 


45 


2.7232 


55 


4.1963 


65 


7.5681 


26 


1.5087 


36 


1.9930 


46 


2.8300 


56 


4.4139 


66 


8.1041 


27 


1.5463 


37 


2.0574 


47 


2.9435 


57 


4.6505 


67 


8.6724 


28 


1.5859 


38 


2.1254 


48 


3.0645 


58 


4.9085 


68 


9.2358 


29 


1.6277 


39 


2.1972 


49 


3.1936 


59 


5.1903 


69 


i 9.5968 t 
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Hub m edled *'A table of amuial premiams payable in eqpal 
monthly instalmeiits, up to age 70, by persons of the undennentioiMd 
ages, to insure an allowance of 1 /. per week, during sickness up to 
age 70 ; expressed in pounds and decimals of a pound.*' 

A number of the Friendly Societies in Great Britain, availing 
themselves of the benefit of these scientific results, have adopted 
tables of rates founded on the plan recommended, and adjusted to 
the ages. The publications of the Provident Assurance Society, of 
Liverpool, contain much useful information on this subject. 

The fiist public proposition for the establishment of an absolute 
stock company to underwrite against the expeDses of sickness, was 
made in Boston, about the middle of February, 1846, by Mr. A. L. 
Stimson, through a series of newspapers articles, a part of which 
eonsisted of an epistolary correspondence between him and Dr. John 
Ware, Dr. Z. B. Adams, Dr. Winslow Lewis, Jr., and George S. 
Hillaid, Esq. Up to this time, allowances in sickness for stipu- 
lated periodical contributions had been made only by the institutions 
for mutual aid ; and, therefore, the credit of originating this benefi- 
cent description of underwriting as a regular branch of mercantile 
business belongs to Boston. In June, 1846, a few montlis subse- 
quent to the publication in this city of the plan of the company pro- 
jected in this city, the Connecticut legislature incorporated a number 
<xf petitioners under the name of the New England Health Insurance 
Company, and they now operate upon the principle of making no 
discrimination between the different ages, in the matter of premium. 

The Massachusetts Health Insurance Company, of Boston, (pro- 
jected in February, 1846, and chartered in 1847,) elaborated upon the 
English plan — some specimens of which have just been given — 
Tables of Premiums, which, after a careful revision by Francis C. 
LoweU, Esq., the actuary of the Massachusetts Hospital Life Insur- 
ance Company, they adopted as the basis of their insurances. The 
following will serve as a sample of the rates used by the company 
in Boston. 

Specimen of annual rates to insure an allowance of four dollars a week 

during sickness or disability. 



Aare. 


Premium. 


Age. 


Premium. 


Age. 


Premium. 


A^e. 


Premium. 


20 


4.50 


30 


5.00 


40 


6.50 


50 


9.00 


21 


4.55 


31 


5.10 


41 


6.80 


51 


9.45 


22 


4.60 


32 


5.20 


42 


7.10 


52 


9.90 


23 


4.65 


33 


5.30 


43 


7.40 


53 


10.45 


24 


4.70 


34 


5.40 


44 


7.60 


54 


11.25 


25 


4.75 


35 


5.50 


45 


7.80 


55 


12.00 


26 


4.80 


36 


5.65 


46 


8.00 


56 


12.75 


27 


4.85 


37 


5.85 


47 


8.20 


57 


13.50 


28 


4.90 


38 


6.05 


48 


8.40 


58 


14.25 


29 


4.95 


39 


6.25 


49 


8.65 


59 


15.00 
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OEOMETRICAL DEFINITIONS. 

Art* 189* 1. A POINT is positkHi only, aad mathematically 
considered, has no dimensions. 

2. A LINE is extension in length only. Points are the extremities 
of lines. 

3. A STRAIGHT LINE is the shoTtost distance 
between twopoints, or it is extension in one direc- * 
tion only. The line A B in the margin is a straight 
line. 

4. A CURVE LINE is oxtension which is continu 
ally changing its direction. The line C D is a curve 
line. 

5. Parallel lines are straight lines which aM 

A B equally distant in every part, and if extended ever 

c D so far, would never meet. The lines A B and C 

D are parallel lines. 

6. Horizontal lines are those which are parallel to the plane of 
the horiaon, or to the spirit-level. 

7. Inclined or oblique lines are straight lines 
* '*"''**-^— fci*-.. p which continually approach each other, and if suf- 

g ^— - H ficiently extended, would meet at some point. The 

lines E F and G H are inclined lines. 

8. Vertical lines are those which are perpendicular to the plane 
of the horizon. 

^ 0. A PERPENDICULAR LINE Is s line which meets 

another line so as to make the angle on each side a 
right'-angle. The line A B is a perpendicnlar line, 
and meets the line C D at right angles. Lines are 
the boundaries of surfaces. 

10. An angle is the opening between two in- 
clined lines which meet in a point; the point of 
meeting is called the vertex of the angle. The 
opening between the two lines A B aad A C is 
called an angle, and the angular point at A is called 
the vertex. The magnitude or size of an angle 
depends on the width of the opening, and not on the 
length of the lines. An angle is usually denoted 
by three letters. 



B 




B 



11. A RIGHT ANGLE is an angle that contains 90 
degrees, and its measure is the fourth part of the 
circumference of a circle. ABC and C B D are 
right angles. 



13. Air OBLIQUE ANOLB is SB EDgle that oontaiiiB either mom or 
less than 90 degrees. 

20* 



MI. 



r 



11. As 



than a liglit 
than 90 d^iees. F G H 





Ascu is leas than a li^it angle, 
leas than 90 degxeea. K Ij M is an 



IS. A 





aetaide or anytliiiig that has 



16. A 

level. A pbae 
is called a 
of 



( one tbal is peiiectly flat 
wliicii has definite boim- 
fignre. Lines ara 
The fignreABCD 




17. A TUAirauB is a plane aorfrce boonded by 
three stiaight lines. Thefigure A B C isatiiangle. 
IlB haae is the line A C. Its mtUmde or hdght is 
Ae dotted line B D, diawn fidm the vertex at B 
petpendicolaily to the base. 




18. Ah BQuiULTcaAL TEIAK6U is a plane sor- 
hee bounded bj three straight lines of equal length. 
The tnangle C D E is an eqnilateial triangle. 




19. Air i»OBr:Ki.a» TaiAKCLB is a plane surface 
hounded bj three stiaight lines, two of which axe of 
equal length. The tziangk D £ F is an isosodea 
tnangle. 




20. A 8CAI.K1IE TRIANGLE is a plsoo soifaoe 
boonded by three straight lines of unequal length.' 
Tlie triangle E F G is a scalene triangle. 




21. A RIGHT-ANGLED TRIANGLE 18 a plane SOT- 

iace bounded by three straight lines, the perpendicu- 
lar making an angle with the base of 90 degrees. 
A B C is a right-angled triangle, the perpenmcular 
or line A B making an angte of 90 degrees with 
the base BC. 
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23. In every right-angled triangle, the 
square described on the hypothenuse or 
side opposite the right angle, is equal to 
the sum of the squares described upon 
the base and perpendicular. If A B C 
be a right-angled triangle, and right- 
angled at B, then will the square D, 
described on the hypothenuse A C, be 
equal to the sum of the squares E and F, 
described on the base B C and per- 
pendicular A B. By counting the small 
squares, we find the number of small 
squares in the square D to be equal 
to the number of small squares in the 
squares E and F. 

83. A QUADRILATERAL IS a figure bounded by four straight lines, 
having four sides and four angles. A diagonal is a line joining 
any two opposite angles of a quadrilateral. 

24. A parallelogram is a quadrilateral which has its opposite 
sides equal and parallel. It takes the following particular names, 
viz. : Rectangle, Sqiuire, Rhombus, and Rhomboid, 

25. A RECTANGLE is a right-angled parallelogram, 
having its opposite sides equal and parallel. The 
plane surface hounded by the lines E F, F H, H 6, 
and G E, is a rectangle. 

26. A SQUARE is an equilateral rectangle, having 
its length and breadth equal, and all its angles right 
angles. The plane surface bounded by the lines 
A B, B D, D U, and C A, is a square. The line 
A D is a diagonal. 

27. A RHOMBOID is an oblique-angled parallelo- 
gram, having its opposite sides equal and parallel, 
and its opposite angles equal. The plane surface 
bounded by the lines B C, C E, E D, and D B, is a 
rhomboid. 

28. A RHOMBUS is an equilateral rhomboid ; hav- 
ing all its sides equal, its opposite sides parallel, 
and its opposite angles equal. The plane surfiice 
bounded by the lines F G, G I, I H, and H F, is a 
rhombus. 



29. A TRAPEZOID is a quadrilateral, which has 
only one pair of its opposite sides parallel. The 

Slane surface bounded by the lines K L, L N, N 
I, and M K, is a trapexoid. 
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M. A TRAPEziVM is a quadrilateral whoae op- 
posite sides are not parallel. The plane surface 
bowded by the lines M N, N P, P O, and M, is 
p a tnpeiiam. 

31 . Plank figures, bounded by more than four straight lines, are, 
io genera], called Polygons; and they have other particular names, 
according to the number of their sides. 

33. A PCMTAGON is a polygon of Ave sides ; a Hexagon, of six 
sides ; a Heptagon, seren ; an Octagon, eight ; a Nonagon, nine ; 
a Decagon, ten ; an Undecagon, eleven ; a Dodeioagony twelve sides. 



33. A RBGULAR POLTOON has all its sides and 
angles equal. If they are not equal, the polygon is 
irregular. The plane figured B C D E is a regu- 
lar pentagon. 

I D 

34. The perimeter of a figure is the sum of all its sides. 

35. A CIRCLE is a plane surface bounded by a 

curve line, called the circumference ; every part of 

which is equally distant from a point within the 

figure, called the centre of the circle. The figure 

^ C D E is a circle. 

36. The radius of a circle is a straight line extending from the 
centre of the circle to the circumference. The line F D is the 
radius, and the extremity of the line at F is the centre of the circle. 

37. The diameter of a circle ia a straight line pasakig through 
its eentie, and extending each way to the circumference. The tiDe 
C E is the diameter of the circle C D E. 

38. A TANGENT IS a Straight line which touches the circumference 
only in one point, called the point of contact. The line G H is a 
tangent. 

39. An arc of a circle is any part of the circum- 
ference. The part of the circumference A B is an 
arc. 

40. A chord is a straight line joining the ei- 
tremities of an arc. The line A B is a chord. 

41. A SEGMENT is any part of a circle bounded by an arc and its 
chord. The part of the circle bounded by the arc A B and its 
chord is a segment. 

42. A SECTOR is any part of a circle which is bounded by an arc 
and two radii, drawn to its extremities. That part of the circle 
which is bounded by the azo C E, and the two radii C D and D E, 
ii a teetor. 
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43. A QUADRANT is a quarter of a circle, having a 
quarter of the circumference for its arc, and its two 
radii perpendicular to each other. The quarter 
circles FIG and G I H are quadrants. 

44. A SEMICIRCLE is half of a circle, having half 
the circumference for its arc, and the diameter for 

^ its chord. The half circle F G H is a semicircle. 

45. The arcumference of every circle is supposed to be divided 
into 360 equal parts, called degrees ; and each degree into 60 equal 
parts, called minutes ; and each minute into 60 equal parts, called 
seconds. Hence, a semicircle measures 180 degrees, and a quadrant 
90 degrees. 

46. The measure of an angle is an arc of a circle contained 
between the two lines which form the angle ; the angular point being 
at the centre of the circle ; and its meiasure is estimated by the num- 
ber of degrees in that arc. 

47. An ellipsis is an oval figure bounded by a 
curve line, which returns into itself like the circum- 
ference of a circle, having two diameters of dififereDt 
length ; the longer, A B, is called the transverse j 
and the shorter, C D, the conjugate diameter. 

48. A right-lined figure is inscribed in a circle, 
or the circle circumscribes it, when all the angular 
points of the figure are in the circumference of the 
circle. The square A B C D is inscribed in the 
circle, and the circle circumscribes the square. 





£ 







49. A right-lined figure circumscribes a circle, or 
the circle is inscribed in it, when all the sides of the 
figure touch the circumference of the circle. The 
square E F G H circumscribes the circle, and the 
circle is inscribed in the square. 

A.I*t» 100« 1. A SOLID is extension in three 
directions, length, breadth, and thickness. Sur- 
faces are the boundaries of solids. The figure A is 
the representation of a cube. Arithmetically, a 
Une is expressed by a single number ; a surface by 
the product of two factors ; and a solid by the pro- 
duct of three factors. Length and breadth are the 
factors of a surface ; and length, breadth and thick- 
ness are the factors of a solid. 

2. A PRISM is a solid whose 
sides are parallelograms, and 
whose ends are equal and par- 
allel plane figures. A prism 
is called a cube when its sides 
and ends are equal and parallel 
squares ; it is called a triangular prism when its ends are equal 
and parallel triangles ; the figure of the ends giving name to the 
prism. The figure B is the representation of a txiaA^x&.\ax.YK^asE&^ 
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solid, unifurio in diameler, 
whose ends aie equal and 
paralleidreles. The figure 
B is the repteseDtation of a 



solid, having ■ 
[Jtuie recti) ioear Haure for its base, its 
Bides being equal triangles whose 
Teitices meet in a point at the top, 
called thenrterof the ppamid. The 
figure C is the lepresenlation of a 
tmngulai pjnmid. 

5. A CONK is a solid, which has a 
circle for its base, u>d tapen uni- 
fonnly 10 a point at the top. The 
figure D is the tepre«eutalion of ■ 



cone is the part which reoiaint aftra 
the top has Wn cut off bj a section 
parallel with iU base. The figure E 
represents the frustum of a pyiamtd, 
and the figure F, the fioBtum of a 



7. ASpBiK(,orGLO»,iBasnlid, bounded 
by a oonTex sur^«e, ever; point of which is 
equally distant from a point within, called ihe 
centre. The sphere may be conceived to be 
formed by Uie revolution of a semicircle about 
its diameter. The figure A C B represents 



B. A kanitphere is half a Bpheie. A segment of a sphere, or of 
aoy other solid, is a part cut off the top by a plane parallel to its base. 

9. "Hie am or liiaoteter of a sphere is a alraight line passing 
fbroagh its centre, and terminatiiig at the surface. 

10. The haghi or altitude of a solid is a Hue drawn from its 
venex, or top, perpendicular to its base. 




"^ 
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MENSURATION OF SURFACES. 

A Ft* 191 • The ai'ea or surface of a figure is the number of 
square inches, feet, yards, &c., which it contains. 

A square constructed upon a straight line, of which the length is 
an inch, is called a square inch ; and the same is to be understood of 
a square foot, &c. Tliis is caUcd the measuring unit, and the area 
of any figure is the number of times it contains the measuring unit. 

Art* 193* To FIND THE AREA OF A TRIANGLE. 

Rule. Multiply the hose by the altitude or perpendicular height ; 
divide the product by 2; the quotient unll be the area. Or, multiply 
the base by half the cdtitude; the product mil be the area, 

B 

1. What is the area of the triangle ABC, sap- 
posing the base A B to be 24 feet, and the p^rpen- 
diculaxBD, 18 feet? 

Ans. 216 square feet. 

2. What is the area of a triangular piece of land, the base of 
which is 30 rods, and its altitude 20 rods? 

Ans. 300 square rods, or 1 a. 3 r. 20 rods. 

3. What number of feet of bos^s will be required to cover the 
gable end of a bam, 36 feet in width, the perpendicular height of the 
xoof being 12 feet? Ans. 216 square feet. 

Ajrt* 193* To FIND the area OF A RECTANGLE, OR RIGHT- 
ANGLED PARALLELOGRAM. 

Rule. Multiply the base or longer side by the altitude or shorter 
side; the product will be the area, 

1. What is the area of the rectangle E F, 6 H, 
supposing the base or longer side, G H, to be 36 
feet, and the altitude, E G, 24 feet? 
H Ans. 864 square feet. 

2. What number of feet of boards would be required for the upper 
floor of a rectangular school-room, 72 feet in length, and 42 feet m 
width? Ans. 3024 square feet. 

3. What number of acres are there in a rectangular lot of land, 
each of the longer sides measuring 275 rods, and each of the shorter 
aides, 225 rods? 

Art. 194. To FIND THE AREA OF A SQUARE, OR EQUILATERAL 

RECTANGLE. 

Rule. Multiply the base by the altitude; or muliiply the lengA of 
its side by itself; the product unll be the area. 
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1. What 18 the area of the square A B, C D, 
sappofiing the length of its side to be 36 feet \ 

Aim. 1296 sanare feet. 



I side to be 36 leet I 
Ans. 1296 square feet. 




2. What number of acres are there in a square township of 
land, each of its sides being 1920 rods in length? 

Art* 10S« To FIND THE AREA OF A RHOMBOID, OR OBLIQUE- 
ANGLED PARALLELOGRAM. 

Rule. Multiply the base by the aUitxide; or multiply one of the 
longer sides by the perpendicular let fall from its opposite angle upon 
the base ; the product will be the area. 

1. What is the area of the rhomboid B C, D E, 
supposing the base, D E, to be 60 feet, and the per- 
pendicular let fall from the angle B upon the base 
D E, 40 feet? Ans. 2400 square feet. 

2. What is the area of a lot of land in the form of a rhomboid, its 
base being 72 feet and its altitude 24 feet? 

Art* 190* To FIND THE AREA OF A RHOMBUS, OR EQUILATERAL 

RHOMBOID. 

Rule. Multiply the base by the altitude; the product will be the area. 

r G 1. What is the area of the rhombus F G, H I, 

supposing the base H I to be 75 feet, and its alti- 
tude, or length of a perpendicular let fall from the 
angle F upon the base H I, to be 68 feet ? 
H I Ans. 5100 square feet. 

2. What is the area of a rhombus, its base being 25.5 feet, and its 
altitude 20.75 feet? 

Ajrt* 197* To FIND THE AREA OF A TRAPEZOID. 

Rule. Multiply one half of the sum of the two parallel sides by the 
altitude ; the product will be the area. 

1. What is the area of the trapezoid K L, M N, 
supposing the base M N to be 50 feet, its paraUel 
side K L 44 feet, and its altitude 30 feet? 

Ans. 1410 square feet. 

2. What nimiber of square yards of carpeting will be required to 
cover a floor in the form of a trapezoid, its base or longest side being 
18 feet, its parallel side 16 feet, and its altitude or width 15 feet? 
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Art* 108« To FIND THB AREA OF A TRAPEZIUM. 

Rule. Divide the trapezium into two triangles by a diagonal line ; 
find the area of each of tliese triangles ; the sum of their areas will be 
the area of the trapezium. 

1. What is the area of the trapezium M N, O P, 
supposing a diagonal line drawn from M to P, to be 
40 feet, the altitude of the triangle M N P, 24 feet, 
and the altitude of the triangle M O P, 30 feet? 

Ans. 1080 square feet. 

7%€ area of any right-lined figure having more than four unequal 
sides may be found by dividing it into triangles by diagonal lines, and 
then finding the area of each ; the sum^ of these areas will be the area 
of the whoU figure. 

Art* 199. To FIND THE AREA OF A REGULAR POLYGON, 

Rule. Multiply the perimeter of the polygon by half the perpen- 
dicular let fcdl jfrom the centre upon one of its sides ; the product will 
be the area. 



1. What is the area of the pentagon ABODE, 
supposing each side to be 50 feet, and the perpendicu- 
lar let fall from the centre to one of its sides 34.41 
feet? Ans. 4301.25 square feet. 



2. What is the area of a regular hexagon whose side is 29.5SO 
feet, and perpendicular from the centre 25.28 feet? 

Art* 90O. The following table shows the areas of the tea 
regular polygons when the side of each is equal to 1 ; it also show* 
the length of the perpendiculars or radii of the inscribed circles. 




Number of 
aides. 


N.unL'8 of Poljg'ons. 

Triangle, 

Square, 

Pentagon, 

Hexagon, 

Heptagon, 

Octagon, 

Nonagon, 

Decagon, 

Undecagon, 

Dodecagon, 


Areas or Multipliere. 


Perpendiculare or 
Radii or inscribed circles. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


0.4330127 
1.0000000 
1.7204774 
2.5980762 
3.6339124 
4.8284272 
6.1818242 
7.6942088 
9.3656411 
11.1961524 


0.2886751 
0.5000000 
0.6881910 
0.8660254 
1.0382607 
1.2071068 
1.3737387 
1.5388418 
1.7028439 
1.8660254 



Since the areas of similar figures are to each other as the squares 
of their corresponding dimensions, we have the foUowing rule for 
finding the area of any regular polygon. 
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MB MMIWmiWW or SOfeFACBS. 



Hfi^Amnmm At iaiit ^fftmit ikg pah^gmm 9f ihe same nvmber of 

wiM w€ the Topured orea. 



of m 11 grill hmftw wlM»e side is 12 feetf 
It Xl^== 144, Mi 2.5080763 X 144 =374. 1229738 square feet, the 



4. WVtt B tbe nes oTs fcn*Bf vkne side is 10 jaidst 

5. WkHiitbFarasarMoctigmvkMeadeisSOrods? 
<L H'^BXsikemmaradDdBQswhoaesideisaOfeeit 



• T» im TVK cncraFOtCHCB or ▲ cmmclm whkn 

KVOl BGim. 

If 3. 14 16 ; Ife froAad wUi hethedr- 




1. Sif^He ths AaMKAeraftlie ordeCDEto 
12 X 3.H1S » 37.6982 fee^ tke arcaniferaBoe. 

wlMne dismetor is 90 
Abb. 62.832 feet. 
iB30 




Tb RSB iVK munfB «r a cibcui wiiftH tu 
Rnft. ISnii At aram^BTcma if XUIB ; tkt fmoiiemi wiB li tht 



U S«ffo» tie cUfirfium of a cbtle to be 37.6992 feet, what 
atliedHMMer! 37.6982-^3.1416=12 feet, tlie diameter. 

2. The LiiLMrfi.ii.iii] of a 
lindiuMfter? 

1V> nm m auu. or a ctooui wmm tsb maiub- 



Rdu. Mile»^ A«^ Ife cvoBiircrfM iy Ao^ Uc A^^ the 



1. What is tlie area of a cirde whose cncamfereuDe is 37.6992 
aad ^ T fi *rtrr 12 feel! 

37.6992-^2 = 18.8496 J aid 12-^2=6; Oibd 18.8496X6 = 
113.0976 aqoaie feet, the area. 

2. What is the area of a cneokr pond, whose cneamfennoe is 
6B,^Si rods, and diameter 20 rods? 



Ajrt# 9(NL To FBI 9 TVS 4]tB4 OP A GiA^!.* W^EH T9E DI^IO- 

TBR ONLY 18 GIVEN. 

HuLB. I^nd th^ square of the diameter^ and multiply it hy the 
Mmed .78M ; the produa teill be the area. 






1 . Suppose the circle inscribed in the aqoaie £ F, 
G H, to be 100 inches in diajoieter, what is the 
area? 

100 X 100 =s 10000, the number of square inches 
in the square which circumscribes the circle, and 
10000 X .7954=^7854 square inches, the area of 
the circle. 



2. There is a circular grass plat 60 feet in diameter ; what is the 
areat 

Art* 90S* To FIND THE AREA OF A CIRCLE WHEN THE CZRCUl|i> 

FEdENCE ONLY IS GIVEN. 

EuLE. Divide the square of haJf the circumference ^ 3.1416 ; /Ae 
quotient wHl be the area* 

1. The circumference of a circle is 37.69d3 rods; what is the 
area? 

37.6993 ^ 2 ::= 18.8496 X 18.8496 = 355.30742016, and 355- 
.30742016 -f- 3.UJ6 =» 113.0976 square feet, the area. 

2. How many square rods are mere in a bowling green, whose 
cizcumference is 188.496 rods ? 

Art* StOG* To FIND THE SIDE OF A SQUARE EQUAL IN AREA TO 
A CIJtCLE WHOSE DIAMETER OR CIRCUMFERENCE 18 eiVEN. 

Rule. Multiply the diameter hy .8862 ; the product mil be the side 
of the equal square. 

Or, multiply the drcumference hy .2821 ; the product will be the side 
of a square equal in area to the given circle, 

1. The diameter of a circle is 60 feet ; what is the side of a 
square of equal area! 

60 X .8862 = 53.172 feet, the side of the square. 

IK. The drcumference of a circle is 188.496 feet; what is the 
side of a square equal in araaf 

188.496 X .2821 =53.174-^ feet, the side of the required square. 

3. lliere is a circular grass plat 90 feet in diameter ; what is the 
side of a square of equal area? 

4. A man has a circular meadow, of which the circumference is 
282.744 rods ; what must be the side of a square of equal area ? 

Art* 90T* Having given the diameter or circumference 

OF A circle, to find THE SIDE OF THE INSCRIBED SQUARE. 

Rule. Multiply the diameter hy .7071 ; the product wiU be the side 
cfthe inscribed square. 
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OrttnuUipiythearcumfermceby .2251; amd IheproduawiUhetkg 
wUk of the inscribed square, 

1. Suppose the diameter of the cirde at A B C 
D, to be 12 feet, what is the side of the insciibed 
square ? 

12 X -7071 s=8.4852 feet, llie side of the inscribed 
square. 

2. The circumfereoce of a circle is 94.248 rods ; what is the side 
of the ioscribed square ? 

NoTS. The side of the circumscribed square is equal to the 
diameter of the circle. 

Art* 908» To FIND THE AREA OF AN ELLIPSIS OR OVAL. 

Rule. Multiply the longer diameter by the shorter, and their fro- 
duct by .7854 ; this product mil be the area. 

1. Suppose the longer diameter A B, of the el- 
lipsis AC fi D, to be 12 inches, and the shelter 
diameter C D 9 inches, what is the area? 

12 X 9:= 108 X -7854 ^ 84.8232 square inches, 
^ the area. 

2. A lady has an elliptical flower-garden ; its longer diameter is 
60 feet, and its shorter diameter 40 feet ; what is the area? 




PRACTICAI^ CtUESTIOBTS. 

Ajrt* 909« 1. How many square feet in a lot of land 72 feet 6 
inches in length and 18 feet 9 inches in breadth? 

2. Bought a house-lot in the form of a trapezoid ; its base or longest 
aide measures 75 feet, its parallel side 69 feet, its altitude or width 
91 feet 6 inches. What is the number of square feet in the lol? 

3. There is a marble pavement in the form of a regular decagon ; 
the length of each side is 12 feet. What number of square feet does 
it contain ? 

4. There is a circular floor 60 feet in diameter ; how many square 
yards of carpeting will be required to cover the floor ? 

5. There is an elliptical flower-garden ; its transverse diameter is 
90 feet, its conjugate diameter 60 feet. What number of square 
yards does it contain ? 

6. What must be the diameter of a circle that shall contain 1600 
square feet ? What is the side of its inscribed square ? 

7. There is an elliptical pavement ; its transverse diameter is 24 
feet, its conjugate diameter 18 feet. What is its superficial content 
in square yards? 
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Art* 910* Table of propostional multipoelrs and dhtisou. 

I. Jl^lhe dimneler 6f any circle 

i multiplied > , C 3.14159, the product >, ^ cifcumfewooe. 
^l divided i^i .31S31, the quotient J " "«' ^ 

8. If the duoMOer cf amy drcU 

^ \ multiplied ^ u { ^^^^^^ ^^ product > is the side of aa equal 
^ ( divided J "^ J 1.128379, the quotient J square. 

3. If the diameter of any circle 

, i multiplied ) ^ ^ .966034, the prodttet > is the side of the eqiii> 
\ divided \ ^\ •IM?^ the quotient \ lateral tnangle InaBr. 

4. If the diameter of any drtie - 

. 5 multiplied ^ . i .707016, the pzoduct ^ is the side of the sqiuae 
^ I divided $ °^ ( 1 A14213, the quotient ( inscrihed. 

5. ^ the square cfihe diameter af any circle 

, { multipUed ) , J .785398, the product > . ^ 

*^ i dirided I ^y { IJ173841, the quotient J » «»« ««»• 

6. If the circunference ef any drcle 

7. Tjf <Ae drcunference of any circle 

^ i multiplied ^ u^ t .282094, the product > is the side of the 
^divided y ^^ 3.544907, the quotient ^ equal squaie. 

8. If the dsffcwnference of any circle 

y^ \ multiplied ^ v ( .2756646, the product i isthe side of the equi- 
I divided y^i 3.6275939, the quotient ) lateral triangle inser. 

9. ff the dr^cumferefice of any circle 

.jmvltvpMedl. j .225079, the product > is the side of the 
°® } divided i^^} 4.442877, the quotient J square inscribed. 

10. If the square of the drcunference of any drck 

. S multiplied > , J .079577525, the product \ . .|,^ .__ 
^ \ dividid \ ^y \ 12.56636217, tiie quotient J « ^ ««»• 

II. If the area of any circle 

1 5 multiplied K 5 1*^3241, tiie product ^ is the square «f 
^^ divided \^^\ .785398, the quotient ( the diametw. 

12. If the area of any ckrcU 
. i multiplied > , j 12.56636217, the product > isthe squansof the 
\ divided Si '079577525, thequotient ) ciicniBfeEenoe. 

13. When the diameter of one drde is 1 , and ^ diameter of anoiker 
is 2, the circumference of the first is equal to the area of the seoond^^^ 
3.H1502. 

14. If the drcunference be 4, the diameter and mrw am «|iMi,«> 
1.S73S41. 
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MENSURATION OF SOLIDS. 

Art«311« Wb have shown, Art. 191, that the unit of 
measure for plane surfaces is a square inch, foot, &c. We use 
similar units of measure in finding the area of curved surfaces. 

The unit of measure for solids is a cube whose edge is a linear 
inch, foot, &c., — and the content of any solid body is the number 
of times it contains the measuring unit. 

Art* 319* To FIND THSAREA OR SURFACE OF ▲ CUBE. 

Rule. Find the area of one of iU sii/es, and mt^iply this area by 
6 ; the jn-oduci will be the area f or whole surface. 

1. Suppose each side of the cube A to be 20 
inches, what is the area or whole surface ? 

20 X 20 = 400 X 6= 2400 square incjhes, or 16| 
square jfeet. 

3. There is a cubic block of granite, each side of which is 6 feet ; 
what is its area, or whole surface ? 

Art* 313* To FIND the solidity OF ▲ CUBE. 

Rule. Find the continued product of its length, breadth, and depth ; 
this product will be its solid content. . 

1. Suppose each side of the cube A to be 20 inches, what is its 
solid content ? 

20 X 20 X 20 = 8000 cubic inches, or 4^ cubic feet. ; 

2. What number of cubic feet are there in a block of granite 
whose side is 6 feet? 

Art* 3 14* To find the surface OF A PRISM, OR PARALLELO- 

PIPEDON. 

Rule. Multiply the perimeter of the base by the altitude or length, 
and add the area of the two ends to the product; the sum will be the 
required surface. 

I. Suppose the triangu- 
lar prism D to be 60 inches 
in length, each side 12 inches, 
and the perpendici^ar 10.39 
inches ; what is the area or 
surface? 

12 X 3 = 36 X 60 = 2160 square inches, the area of the sides ; 
and 12X5.195 = 62.34X2= 124.68 square inches, the area of 
the ends ; and 2160+ 124.68 = 2284.68 square inches, the required 
area or surface. 

2. What is the surface of a square prism, whose side is 18 incheB, 
and length 15 feet? 
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Art* 2 IS* To FIND THE SOLIDITY OV A PRISM, OR PARALLBLO- 

PIPEDON. 

Rule. I^nd the area of the end or base, and mvUiply this area by 
the length or perpendicular height ; the product will be the solid can* 
tent, 

1. Sappose the triangular prism B to be 60 inches in length, 
each side 12 inches, and the perpendicular 10.39 inches, what is its 
soUdity? * 

12 X 5- 195 = 62.34 X 60 = 3740.40 cubic inches, the required 
solidity. 

2. What is the number of cubic feet in a log of mahogany, 12 feet 
in length, and 2 feet square at each end ? 

Art* 310* To FIND THE SURFACE OF A CYLINDER. 

Rule. Multiply the circumference of the end or base by the length 
or height, and add the area of the two ends to the product; their sum 
will be the area or surface. 

B 

1. Suppose the cylin- 
der B to be 12 feet in 
length, and its circumfer- 
ence 6.2832 feet, what is 
its area or surface? 

6.2832 X 12 = 75 3984 square feet, and 3.1416 X 1 = 3.1416 X 
2=6.2832 square feet, and 75.3984-1-6.2832=81.6816 square feet, 
the required area or surface. 

2. What is the surface of a cylinder whose length is 16 feet, and 
diameter 2.25 feet? 

Art* 317* To FIND THE SOLIDITY OF A CYLINDER. 

Rule. Find the area of the end or base, and multiply this area by 
the length or perpendicular height ; the product will be the solidity. 

1. Suppose the cylinder B to be 12 feet in length, and its cir- 
cumference 6.2832 feet, what is its solidity ? 

3.1416X1 = 3.1416X12 = 37.6992 cubic feet, the required 
solidity. 

2. What is the solid content of a cylinder, the length of which is 
16 feet, and the diameter of the base or end 2.25 feet ? 

Art* 31 8* To FIND THE SURFACE OF A PYRAMID. 

Rule. Find, separately, the area of the base, and the areas of the 
triangles which constitute its sides ; the sum of the area of the base 
and areas of the triangles will be the whole area or surface. 
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1. Soppoee the slant height of the triangidar py^ 
amid C to be 18 feet, each side of the ba^ 6 &et, 
and the perpendicular of the base 5.196 feet ; ^vhst 
is the whole area or surface of the pyramid ? 

6X9.596=15.588 square feet, the area of tte 
base; 6 X 9 = 54 X 3 = 162 square feet, the ana 
of the three sides of the pyramid; and 15.588 -f- 
162 = 177.588 square feet, the required suifiioe « 
the pyramid. 



2. What is the area or surface of a square pyramid, the «lant 
Ittight of which is 24 feet, and the side of its base 8 feet? 

Art* 3 19* To FIND THB SOLIOITf OF ▲ PYRAMID. 

Bulk. Find the area of the bate; nmliiplv this areahfoaeiiMof 
iU ahitude or perpendiadar height ; the ffroiuct vnll he tis $eUdity, 

1. Suppose the altitude or perpendicular height of the ^naogular 
pyramid C to be 15 feet, and each side of the base 6 IImI, and ^ 
perpendiealar of the base 5.196 feet, what is its solidity % 

6 X 9.598 =>= 15.588 square feet, area of the base ; aod 1;5.688 X & 
scs 77.94 cubic feet, the required solidity. 

2. What is the number of cubic feet in a square pyramid, the aM- 
tode of whidi is 36 feet, and the aide of its base 12 feet? 

Art* 390* To FIND THE SURFACE OF A CONE. 

Rule. MnJttifhfthe circumference of the base by half the sum of 
the slant height and the radius of the base; the prodwt will bethewhok 
surface. 




1. Suppose the slant height of the cone D to he 
18 feet, and the radius ci the base 3 feet, what is its 
whole surface? 

18.8496 X 10.5 » 197.9208 square feet, the reqaiied 
•orfaoe. 

2. What is the surface of a cone, the slant height 
of which is 36 feet, and its diameter 12 feet? 



MENSURATION OF SOLIDS. 249 

Art* 991 • To FIND THE SOLIDITY OF A CONE. 

Rule. Multiply the area of the base by one third of its oiUtuds cf 
perpendicular height; the product will be its solidity, 

1. Suppose the altitude or perpendicular height of the cone Dto 
I^ 18 feet, and the diameter of the base 6 feet ; \9haX is its solidity I 

6 X 6 = 36 X .7854 = 28.27i4 square feet, the area of the base. 
28.2744 X 6 = 169.6464 cubic feet, the required solidity. 

2. What is the number of cubic feet in a cone, the altitude of 
which is 36 feet, and the diameter of its base 12 feet? 

Art* 333* To FIND THE AREA OR SURFACE OF A FRUSTUM OF 

A PYRAMID OR CONE. 

Rule. Find the sum of the perimeters or circumferences of the two 
bases or ends ; multiply the sum by half the slant height ; the product 
will be the upright or curve surface ; to which add the areas of the two 
bases ; the sum will be the whole surface. 

1. Suppose the slant height of the triangular frus- 
tum E to be 18 feet, each side of the base 12 feet, 
the perpendicular of the base 10.39 feet, each side at 
the top 6 feet, and the perpendicular 5.2 feet ; what 
is its area or surface? 

36 + 18 = 54 X 9 = 486 sq. feet, the upright sur- 
face. 

12 X 5.195 = 62.34 sq. feet, the area of the base. 
6 X 2.6 = 15.6 sq. feet, the area of the top. 
4864-62.34+15.6=563.94 sq. feet, the required 
surface. 

2. What is the area or surface of the frustum of a square pyra- 
mid, the slant height of which is 24 feet, the side at the base 18 feet, 
and the side at the top 9 feet? 

3. Suppose the slant height of the frustum of a 
cone F to be 20 feet, the diameter at the base 6 
feet, and the diameter at the top 4 feet ; what is its 
area or whole surface ? 

6X3.1416 = 18.8496 feet, the circumference at 
the base ; 4 X 3.1416= 12.5664 feet, the circumfer- 
ence at the top ; 18.8496 -\- 12.5664 = 31.416 X 10 
= 314.16 sq. feet, the curve surface; 9.4248X3 
=28.2744 sq. feet, the area of the base; 6.2832 X 
2= 12.5664 sq. feet, the area of the top ; 314.16-4- 
28.27444-12.5664 = 355.0008 sq. feet, the required area or whole 
surface. 

4. What is the surface of the frustum of a cone, the slant height of 
which is 60 feet, its diameter at the base 24 feet, and its diameter at 
the top 12 feet? 

5. What is the area or surface of the frustum of a cone, the slant 
height of which is 75 inches, its diameter at the base 30 inches, and 
its diameter at the top 15 inches? 





a (Ail jrrodiui add one lUrd 
■; Vie nan wili bt tht mem 
I if lite bate bt any ofher rrgutar figort, 
mmHiflj Out turn ky tke profrr fmiti^iar of iU figure in the Uik, 
Art.^ai^omJ tilt frodwt triU be the mmn area bettceen Ike basft; ihoi 
mmUfhftMt mean area by the ferfenJi a iUa- hagtit of thefrmtum, the 
fndma will be the taUd tmttenl. 

1. SsHraae tka petpeodimltr baght of tb« triangalir fruahiBi E 
to be tafaM,tbeiideorUie bMG U the boUout 4 feet, the sde at tb« 
top 2 feel ; what ia its solid cool«it1 

4XS = B-t-1.333 = 9.333X ■433=4.041180 sqaaie feet, Ibe 
nm am. And 4.041I89X lii = 48'494S88 cubic feet, the solid 

9. What IB the number of cubic feel id Ihe fruBtom of a aqoare 
mianiid, Ihe petpendicolai height of which ia 36 feet, the ude at the 
taM 12 fact, ud the nde at the top 6 feet! 

i^Xi* !Wt. To PUD -m aoLsa coktent of t 



reftiiet«fi 
_ <tct of the dimte- 

_._ ,^ «ly .7864; lie prK^uXiDia Ac ^mant area 

fawBoi Ae Am oub. Mu&iphf the mean area by the perpendiatiar 
UgMi tkepfvdwtiaiUtelhe$«M<»ntenl. 

1. Suppose the fhistuin of a cone F to be 15 feet in height, 6 feet 
m fiaveter at the baae, and 3 feet in diameia- at the top, what ia itt 
Mfidity' 

6X3=I84-3 = SIX -'7S^^16-4934 square feet, the meao 
■na; and 16.4934 X 15 = 347.401 cubic ^X, Ibe requited aoliditj. 

1. What ia the number of «ubic feet ina maat, 60 feet in length, 3 
IbM is dtaneler at tbo base, and 1.5 feet in diameter at ifae topT 

AWUaaS, To FlXn THB 1.U1 oa COM 

Rdix. th&iply the omifli/crnux hy the diameter. 
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1. Soppoae the diameter ABortbe^oba 
in the ma^in to be IS feet, what ia its eon- 
Tex area or surface ! 

I3X3.1416 = 37.6993X 12 = 
•quaie feet, the sur&ce lequiied. 



^ 



9. Wibatia tl>Bnu&ce of aapLetB'BViK&kmieMai&TlliaiBiki! 
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Art* 996* To FIND THE SOLIDITY OF A 8PHEKK OR OLOUI. 

RuLB. Multiply the surface by one sixth of the diameter; the yro* 
duct wiU be the solidity. 

Or, multiply the aUte of the diameter by .5336 ; the product will be 
the solid content, 

1. Suppose the diameter A C of the globe in the margin to be 9 
feet, what is its solidity 1 

9 X 9 X 9 == 729 X .5236 = 3S1.7044 cubic feet, the required so- 
lidity. 

3. What is the solid content of the globe on which we live, sap- 
posing the diameter to be 7913 miles? 

Art* 997* To FIND THE SOLIDITT OF A WEDGE. 

Rule. 7b ttoice the length of the base add the length of the edge; 
multiply the sum by the breadth of the base, and the product by one 
sixth of the perpendicular from the edge upon the base; this product 
will be the solidity, 

1. What is the number of cubic inches in a wedge, of which the 
perpendicular height is 8.7 inches, the edge 3.5 inches, and the base 
or head 3 inches in length and 3 inches in breadth? 

Ans. 37.55 cubic inches. 

Art* 998* The FIVE REGULAR BODIES. 

A Regular Body is a solid bounded by similar and regular plane 
figures. There are five such regular solid bodies, viz. the Tetrae- 
dron, the Hexaedron, the Octaedron, the Dodecaedron, and the 
Icosaedron. 

The Tetraedron, or equilateral pyramid, is a solid bounded by four 
equilateral triangles. 

The Hexaedron, or cube, is a solid bounded by six equal squares. 

The Octaedron is a solid boonded by eight equilateral triangles. 

The Dodecaedron is a solid bounded by twelve regular and eqiurf 
pentagons. 

The Icosaedron is a solid bounded by twenty equilateral triangles. 

The following table shows the surface and solidity of each of the 
five regular solid bodies, the linear edge of each being unity or 1. 



No. uf side*. Namea. 1 Burfiieea. 1 SolidHie*. 




4 Tetraedron. 1.7320508 0.1178511 




6 Hexaedron. 6.0000000 1.0000000 




8 Octaedron. 3.4641016 0.4714045 




12 Dodecaedron. 20.6457788 7.6631189 




30 1 Icosaedron. 8.6602540 [ 2.1816950 


S. 



252 MENSURATION OP SOLIDS. 

Similar sorfaceB and sotids are those which have their correspond- 
ing dimensions proportional. Since the axeas of similar surfaces are 
to each other as the squares of their corresponding dimensions, we 
have the following rule for finding the surface of any regular solid, 
when the length of its linear edge is given. 

Rule. Multiply the tabular number tn the column of surfaces by 
the square of its linear edge ; the product will be the surface required, 

1. The linear edge of an octaedron is^ feet ; what is its surface ! 
The tabular area is 3.464I0I6. 6 X 6 = 36. And 3.464I0I6 X 

36= 124.7076576 square feet, the surface required. 

Since the contents of similar solids are to each other as the cubes 
of their corresponding dimensions, we have the following rule for 
finding the content of any regular solid, when the length of its linear 
edge is given. 

Rule. Multiply the tabular number in the column of solidities by 
the cube of its linear edge ; the product mil be the solidity required. 

2. What is the solidity of a regular icosaedron, whose linear edge 
is 5 feet? 

6X5X5= 126. And 2.181695 X 125 = 272.711875 cubic feet, 
the required solidity. 

3. What is the solidity of a regular octaedron, whose linear edge 
is 6 feet? 



PRACTICAIi QUESTIONS. 

Ajrt* 339* 1. What is the solidity of an octangular prism, 
whose side measures 6 inches, and whose length is 6 feet % What 
is the area of its surface ? 

2. There is a cylindrical granite pillar, 32 feet in length, 6 feet 
in diameter at the base, and 4 feet in diameter at the top. What is 
the area of its surface in square feet? What is its solidity in cabic 
feet? 

3. What is the content of a cylindrical cistern in imperial gallons, 
whose depth is 6 feet, inside diameter at bottom 5 feet 9 inches, at top 
5 feet 3 inches? 

4. What is the content of a square pyramid, 750 feet in perpen- 
dicular height, and each side of its base measuring 620 feet? 

6. What number of bushels of grain will a cubical bin contain, 
whose length inside is 8 feet, breadth 5 feet, and depth 4 feet ? 

6. There is a globe composed of India rubber cloth, 3 feet in 
diameter ; what number of square yards of cloth were required to 
make the globe, making no allowance for waste ; and wluit is its 
content in imperial gallons ? 




MENSURATION OF BOARDS ANl) 

TIMBER. 

Art* 930* The unit of measure for boards, plank and joiflti 
is the square foot. 

TO FIND THE NUMBER OF SQUARE FEET IN A BOAJiO. 

Rule. Multiply the length in feet hy the width in inches; divide 
the product by 12; the quotient wilt be the square feet. If the board is 
tapering, add the toidth of the two ends, and half the sum is the mean 
width. 

1. What is the number of square feet in a board, 16 feet in length, 
IS inches wide at one end, and 13 inches at the other 1 

15 + 13=28-^2 = 14 in., the mean width; and 16XU = 224 
-2-12= 18| square feet. 

TO FIND THE NUMBER OF FEET, BOARD MEASURE, IN A PLANS QK J0I89. 

Rule. Multiply the length in feet by the width in inches, and ths 
product by the depth in inctes; divide this product by 12 ; the qttotimU 
wiU be square feet. 

d. What number of square feet in a plank, 12 4eet in length, 1$ 
inches in width, and 2 inches in thickness ? Ans. 30 square feet. 

3. What number of square feet in a joist, 16 feet in length, 3 
inches in width or thickness, and 9 inches in depth? 

Art* 331* To FIND THE SOLIDITY OF SQUARE OR RKCTANGULAJI 

TIMBER WHICH DOES NOT TAPER. 

Rule. F^nd the area of one ejid by multiplying the width by tJm 
dtpth; then multiply this area by the length; the product will be the 
solidity. 

1. What is the solidity of a stick of timber, 16 feet in length, 1$ 
inches in width, and 12 inches in depth? Ans. 20 cubic feet. 

2. What is the number of cubic feet in a log of mahogany, 12 feet 
in length, 30 inches in width, and 27 inches in depth ? 

Art* 393« TO FIND THE CONTENT OF ANY SOLID, OP WHICH TBC 
BASES ARE PARALLEL, AND THE GREATEST AND LEAST THICKNESSBt 
OR DIAMETERS ARE AT ITS ENDS. 

Rule. Find the area of each end, also the mean area between th$ 
two ends ; multiply the mean area by ^ ; to the product add the area of 
each end, and multiply the sum by one sixth of the length ; this prody/Ct 
will be the solid content. 

Note 1. When the sides of the solid are straijrht between the 
ends, half the sum of two corresponding sides or diameters will be 
the mean corresponding side or diameter. 

22 



tt4 IWIiU TION OF HASOmT. 



1. WlMtawabg of cabie feet m»8tick of timber 84 feet in lengths 
dM eods of whiefa are 94 ioches by 21, and 18 incbee by 15? 

Ans. 63.5 cubic feet. 

S. Wbat is the content of a pine log wbicb is 18 feet in length, 
%l inches in diameter at the larger end, and 18 inches in diameter at 
the smaDerT 



To FDfD THE sma or thk largkst square stick of 

TIMBBa THAT CAM BK HEWN OR SAWN PROM A ROUND LOO. 

Rule. Mvhiphf the diameier of the smaller end of the log by .707 1 , 
the froduct wiU be the side of the inscribed stptare or the required side, 

1. What will be the side of the largest stick of square timber 
which can be hewn from a round log, 18 inches in diameter at the 
•mailer end I 18 X .7071 = 12.7278 inches. 

8. What will be the side of the largest stick of square timbei that 
CRD be sawn from a round log 12 inches in diameter at the smaller endl 

Art* 934* To FIND THE NUMBER OF SQUARE FEET OF BOARDS 
WHICH CAN BE SAWN FROM A LOO OF ANY 6IYEN DIMENSIONS. 

Rule. T^nd the side of the largest square stick of timber which can. 
he sawn from the given log^ Art. 233. Divide the side by the thick- 
ness of we homrdy plus the thickness of the saw; the quotient will be (he 
number of hoards. Multiply the number of square feet in one board 
by the number of boards, the product will be the required number <f 
squarefeet. 

1. What is the number of feet of boards, 1.25 inches in thickness, 
including the thickness of the saw, which can be sawn from a log 12 
feet in length, and 14.25 inches in diameter at the smaller end? 

14.25 X. 7071 = 10.076-f- inches, the side of the inscribed 
square ; 10.076 -M.25 = 8 -|-> the number of boards 10 inches in 
width, and 12 X 10 = 120 H- 12 = 10, the number of square feet in 
one board, and 10 X 8=80, the number of feet required. 

2. What is the number of feet of boards, 1.25 inches in thickness, 
which can be sawn from a log 16.75 inches in diameter at the smaller 
end, aod 16 feet in length ? 



XKBTSURATlOir OF MASOBTRT. 

Art* 3S3» Masonry includes all kinds of work of which atme 
and brick are the principal materials. 

The raeasurinff unit for walls of atone or brick, columns, blocks 
of stone or marbfe, is the cubic foot. 

Hie measuring unit for pavements, slabs, chimney pieces, &c., is 
the aqaaie foot. 



WSNSOKAXUm OF WLASONKY^ 90l| 

Art* 390 « To FIND TRB SOLID CONTENT OP THS WALLS or A 
RECTANGULAR BUILDING, OF ANY GIVEN DIUCNSIONS. * 

Rule. From the outside perimeter of the buildings subtract four 
times the thickness of the walls ; the remainder will be the length of th^ 
walls. Multiply the length by the height^ and the product by this 
thickness : the result will be the solid content, 

1. What is the namber of cubic feet in the walls of a house 40 
feet by 24, the walls being 16 inches in thickness, and 32 feet in 
height, no deduction being made for doors and windows ? 

40 + 40 + 24 + 24=128 — 51 = 1221, and 122X32X1J = 
5233^ cubic feet. 

2. What is the number of cubic feet in the walls of a school-house 
75 feet by 54, and 40 feet in height, the walls being 20 inches iii 
thickness to the height of 28 feet, and the remaining 12 feet 16 
inches, making no deduction for doors and windows ? 

Airt* 337* To FIND THE NUMBER OF BRICKS WHICH WILL BE 
REQUIRED TO BUILD A WALL OF ANY GIVEN DIMENSIONS. 

Rule. Find the content of the wall in cubic feet, find also the num." 
her of bricks of the given dimensions that will be required to build a 
cubic foot, multiply the number of cubic feet in the wall by the number 
of bricks in a cubic foot, the product will be the required number of 
bricks. Bricks of the usual size are 8 inches in length, 4 inches in 
width, and 2 inches in thickness, 

8X4X^ = 64, the number of cubic inches in one brick, and 
n28-7-64 = 27, the number of bricks in a cubic foot. 

A deduction of about one tenth of the required number of bricks i§ 
usually made for the thickness of the mortar between the courses. . 

1. What number of bricks of the usual size will be required to 
build a garden wall 75 feet in length, 6 feet in height, and the width 
of 4 bricks in thickness ? 

75 X 6 X IJ =600 X 27= 16200, the required number of bricks. 

2. What number of bricks will be required to build the walls of- 
the school-house, of which the dimensions were given in question 2d, 
Art. 236 ? 

Art. 33S« To FIND THE contents OF CIRCULAR WALLS, SUCH 
■ AS THE WALLS OF RESERVOIRS, CISTERNS, DRAINS, AND WELLS. 

The length of a circular wall is the circumference of a circle whose 
diameter is the thickness of the wall longer than the inside diameter. 

1. What number of bricks will be required to build a circular da- 
tern, 8 feet in depth, 6 feet 4 inches in diameter inside, the circular 
walls being 8 inches in thickness, and the bottom 4 inches 1 

6 ft. 4 in. + 8 in. = 7 ft. X 3.1416 = 21 .9912 ft., the circumfer- 
ence or length of the wall. 21.9912 X 8= 175.9896 XA» 
117.2864 cubic ft. in the circular wall. 



«i: «m-^«il i i^^**^ «aL.lhe £uM»er of dn botton. 
&w * IW \ H >*:»f == * ^?3a. md 13.14175 X 3833 X * = 

H. JSsZ — ^^ Ok mna»gr ir miiir lAfC b ibe Snttttm And 117.3864 + 
JS: = i^LiT".'* V 2r=:33i3L-lS5d-f-, tbe required number oJT 
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mated by the aqasue of 100 square feet. Glazing is estimated by 
the square foot. Plumbers'* work is usually estimated by the pound 
or hundred weight. 

Sheet-lead, used in roofing, &c., weighs from 7 to 12 lb. per square 
foot. Leaden pipes of | inch bore weigh 10 lb. ; of 1 inch bore, 18 
lb. ; of 1| inch bore, 16 lb. ; of li| inch bore, 18 lb. ; of 1| inch bore, 
21 lb. ; and of 2 inches bore, 24 lb. per yard, in length. 

1. What is the number of square yards of paving in a side-walk 
66 feet in length, and 8 feet in width 1 Ans. 58| square yards. 

2. How many squares of slating are there in the roof of a house 
44 feet in length, and each side of the roof 24 feet in breadth? 

Ans. 21i^ squares. 



GAUGING. 

Art* 94t3« Gavgino is ths method of finding tbe capacity 

OF CASKS, AND OTHER VESSELS, IN GALLONS. 

Rule. Take the length of the cask in inches, also the diameter at 
ike bung and head ; subtract the head diameter from the bung diameiet, 
and note the difference. 

If the staves of the cask are much curved, mulHpfy the difference 
noted by ,1 \ if they are but little curved, by S; if they are of a medi- 
um curve, by .65 ; add the product to the head diameter ; the sum is the 
mean diameter, which changes the form of the cask to a cylinder. 

Find the square of the mean diameter and muUiply it by .7854 ; tf^e 
product is the mean area ; then multiply this mean area by the length 
of the cask; the product is the capacity of the cask in cuinc inches^ 

Dioide this product 6y 231, the quotient wiU be the number of xoine 
gallons ; or divide it by 284, the quotient will be the number of beef 
gallons, that the cask will contain. 

The length of the cask is usually taken with callipers, and firom 1 
to 2 inches is deducted for the thickness of the heads, according Ip 
the size of the cask. 

The head diameter should be taken within the chimes and close to 
the head, and from .2 to .5 of an inch, according to the size of th<6 
cask, must be added, on account of the diameter being greater inside 
the head. 

1. What number of wine gallons will a cask contain, 36 inches in 
length, 20 inches in diameter at the bung, and 17 inches in diameter 
at the head ; the staves being much curved 1 

Ans. 44.65 -|- wine gallons. 

2. What number of beer gallons will a cask contain, whose bui% 
diameter is 32 inches, head diameter 27 inches, and length 45 inchee ; 
the staves being of a medium curve ? 

22* 
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STRENGTH OF MATERIALS. 

Art* 5M4* MateeulLS axe exposed to four difierent kinds 



lit. TbtBf nay be toni mBonder, as in the case of ropes, tie- 

•ms, and strelcheis. The strengUi of a body to resist this kind of 
is ciUed its resistance to teosion, or absolute streogth. 

8d. They may be crushed or compressed in the direction of their 
length, as in the case of columns and posts. 

£i. They may be broken across, as in the case of beams and 
joists. The strength of a body to resist this kind of strain is caned 
Jto latenJ strength. 

4th. They may be twisted or wrenched, as in the case of axles 



ExtensiTe and aecoiate expeiiments are necessary to determine 
the several measores of these strengths in the diflferent materials. 

TABLE I. 

Sk^tuing ike weight Jn pmmds that wiU jmU aswnder a ffrism one 

' ' J according to the experimaUs 



square^ of the following 
^Mr.Remmie 

Gastsleel, 
Swedish iron. 



mm, 
iroo, 



PQnnds. 

113077 
72064 
55878 
19096 
19072 



Pounds. 
Yellow Brass, . . 17958 
Cast tin, . 4796 

Cast lead, ... 1894 
Good hemp rope, 6400 

Do. 1 inch in diameter, 5096 



TABLE H. 

Showing the cohesive strength of a bar of iron of thfferent kinds, 
indk square^ obtained from mffarent esperimentists, expressed in 



Swedish iron. 



cc 
«c 
cc 



cc 
cc 
cc 



44 



iron, 

cc 



113077 
93964 
78850 
79064 
54960 
53344 
69133 
66900 
55000 



Elnglish iron, 

cc l( 

Welsh iron, 

«c cc 

French iron, 
Russian iron. 
Cast iron, 

(( (C 

Welsh cast 



Pteredi. 
61600 
65773 
64960 
55776 
61001 
59473 
18395 
19488 
16355 



TABLE m. 

Shaming the lateral strength of the following materials, the bar 

mg ona foot long^ and one inch square, expressed in pounds, 

W«islii thai wUl bcwk Weight which they caa boar with 
-. them. safety. 

^^iion,. 3370 1099 

*k, ... 637 .. . 309 

Memelfir, 390 .. . 130 

American, white pine, 900 



SmaUGfTH OF MATBStl&LS. ^SW 

Ai4* 9IUS« The strength of materials to resist a strain lengthr 
wise is in proportion to the squares of their diameters, or shtmor 
sides. 

1. If a good hemp rope, 1 inch in diameter, will resist a strain 
'«f 6400 pounds, what will be the resistance of a cable of the same 
' materials, 3 inches in diameter? 

3X3=9X6400=67000 lbs. Ans. 

2. If the cohesive strength of a bar of English iron 1 inch square 
be 66900 pounds, what is the cohesive strength of a bar 4 inches 
square? Ans. 1070400 lbs. 

Ajrt* 948. The lateral strength of bars and beams of the same 
material, and of the same length, is in proportion to their width mxikir 
plied by the square of their depth. 

Tn square bars and beams, the lateral strengths are in proportion to 
the cubes of the sides. 

1. Suppose a bar of cast iron 1 inch square, and 10 feet in length, 
to bear a weight of 320 pounds, what number of pounds will a bar 
of the same length, and 3 inches square, support? 

3X3X3 = 27X 320 = 8640 lbs. Ans. 

2. If a joist 10 feet long, 2 inches in thickness, and 4 inches in 
ddptk, sustain a weight of 1280 pounds, what number of pounds will 
& joist of the same length sustain, which is 3 inches in thickness, 
sod 9 inches in depth ? Ans. 9720 lbs. 

Art* 34L7* The strength of bars, joists, and beams, of the 
same width and depth, is diminished in proportion to their length. 

1. There are two joists of the same depth and thickness ; one is 
15 feet in length, the other 12 ; the shorter joist will sustain a weiffht 
of 1500 pounds ; what number of pounds will the longer joist sustam ? 

Ans. 1000 lbs. 

2. There are two beams of the same depth and thickness ; one is 
24 feet in length, and the other 18 feet ; the longer beam will sustain 
a weight of 9000 pounds ; what number of pounds will the shorter 
beam sustain ? Ans. 12000 lbs. 

Art* 34S« The strength of a hollow cylinder is to that of n 
solid cylinder of the same length, and the same quantity of matter, as 
the greater diameter of the hollow cylinder is to the diameter of the 
solid cylinder ; and the strength of hollow cylinders of the same Imgth, 
weight, and materials, are as tlieir greater diameters, 

1. What is the comparative strength of a solid cast iron cylinder 
12 feet in length, and 3 inches in diameter, with a cast iron hollow 
cylinder of the same weight and length, whose greater diameter is 
6 inches ? 

Ans. The solid cylinder is one half the strength of the hollow 
cylinder. 



tM0 mBNGTH OF MATBRIALS. 

%. Then ire two hollow cyiindeis of the same length, w«i^ty 
and material ; the greater dianwler of one of them is 3 inchesy and 
the greater diameter of the other is 5 inches ; what is their compara- 
tifc atrengthi 



3^9* The strength of upright columns, or posts, t» 
resist being crushed, is in proportion to the squares of their diameters 



1. There are two solid cast iron cylinders of the same length ; oae 
ia 3 inehea in diameter, and the other 4 inches ; what is their oom- 
pantive strength of resistanoe against being crashed ? 

2. There are two upright oak posts of Sie same length ; one ia 6 
inehea square, and the other is 8 inches ; what is their compaiative 
atnogth of resiataooe against being crushed T 



The strength of homogeneous cylinders to resist 
being twisted round their axes is as the cubes of that diameters ; and 
holds true of hollow cylinders, if their quantities <^ maUer be the 



1. There are two similar screws of the same length and material ; 
one ia 5 inches in diameter, and the other 6 inches ; what ia their 
comparative strength against being twisted 1 

Art* 3ffl« The strength or stiffness of beams and joists h 
resist Jkrure, which are of the same length and thickness, is in propor^ 
tion to the cubes of their depth. If the length and depth are the same, 
the strength or stiffness is in proportion to the width. 

1. There are two joists of equal length and thickness; one is 6 
inches in depth, and the other 9 inches ; what is their comparative 
strength or stiffiness? 

2. There are two beams of the same length and depth ; one is 8 
inches wide, and the other 10 inches ; what is their compaxatire 
strength or stifSiess ? 



PRACTICAIi <iUK8T10NS. 

1. If the cohesive strength of a rod of English iron 1 inch in diamr 
eter be 43880 pounds, what will be the cohesive strength of a rod 
of the same kind of iron 3 inches in diameter '\ 

2. If a joist 12 feet in length, 3 inches in thickness, and 9 inehea 
in depth, sustain a weight of 9650 pounds, what number of pounds 
will a joist of the same length sustain, which is 4 inches in thick- 
ness, and 12 inches in depth 1 

3. If a beam of oak 8 inches square, and 10 feet in length, sustain 
a weight of 32100 pounds, what number of pounds will a beam of 
oak of the same length and 12 inches square sustain ? 

4. There are two beams of pine, of the same depth and thickness ; 
one is 16 feet in length, and the other 21 feet ; if the shorter beam wifi 
support a weight of 3584 pounds with safety, what number of pounds 
will the longer beam support ? 




TttE LBVBR. IMg^ 



ECHANICAI. POWERS. 

Art* 3tS3« The Mechanical Powers are simple "w^hiiMW 
which are used to apply or regulate moving power, or to produce 
motion so as to save time or force. 

The mechanical powers are six in nmnber, viz. : the Lever, the 
Wheel and Axle, the Pulley, the Inclined Plane, the Wedge, and the 
Screw. 

The weight signifies the body to be moved, or the resistance to 
be overcome ; and the power is the force employed to overcome that 
resistance, or to move that body. Weight and power are usually 
expressed by the letters W and f . 



THB i.e:v]sr« 

Art* 9tl3* A Lever is an inflexible bar of wood at metal, 
8omK>rted by a fulcrum or prop, on which it rests or torM. 

There are three kinds of levers, which vary aceording to the lela- 
ti^ positions of the weight, power, and fulcrum. 




I. 



In the first kind, the fulcrum is between the 
power and weight, as in figure 1. 



T 



In the second, the weight is between the 
"X ' power and fulcrum, as is uiown by figure 2. . 




^^ 3 In the third, the power is between the weight 

~~ T " and fulcrum, as is represented by figure 3. 

In the first and second kinds, there is a gain of power, but a propor- 
tionate loss of velocity ; and in the third kind, there is a gain in 
velocity, but a loss of power. 

When the weight multiplied by its distance from tlie fulcrum 
equals the power multiplied by its distance from the fycnun^ the 
lever will be at rest, or in equilibrium ; but if one of these produots 
be greater than the other, the lever will turn on the fulcrum towards 
thai side whose product is the greater. 

1. Hence, if the weight be multiplied by its distance from the ftdr 
arum, and the product divided by the distance of the power from the 
fulcrum, the quotient will be the pouter required to balance the weight. 

2. If the power be multiplied by its distance from the fulcrum, and 
the product aivided by the distance of the weight from the fulcrum, the 
quotient will be the weight. 

3. If the weight be multiplied by its distance from the fulcrum, and 
the product divided by the power, the quotient wiU be the distance of the 
power from the fularum. 



S62 THE WHKBL AlfD AXLB. 

4. y Um potctr be muMpHed by ilt ilutarux from the fuirrvm, ami 
tite prodtut divided ty Utt iBaglU, Che qaolieTit leili te the Jutamx tf 

the aeightfrom l/ie/ulcrum. 

I. If a level IS feet in length rest od a fuicnim 3 feet from (he 
ireigbt, what powei will be required to balance a weight of 2400 
pounds? 

2100X2 = 4800-MO = 480 1bB., the power required. 

3. If a lever 10 feet in leugih real on a fulcrum 1 foot from a 
weight of 1600 pounds, what power will be required to balance ItT 

3. In a leier of the second kind, suppoaing the weight to be S feel 
from the fulcrum, and a power of 480 pounda to be applied at Iha 
other end of the lever, 10 feet from the fulcrum, what weight would 
be raised ! 480 X to = 4800 -^ 3 = 2400 Iha. , the weight. 

4. If a power of 300 ponnds act 9 feet from a weight, on a lever 
nf the aecood kind, aod the weight I fool from the fulcrum, what 
wdgbt will be raised T 

5. If a weight of 3400 pounds is balanced by a power of 480 
pounda, and the weight S reet from the fulcrum, what ia the dis- 
tance of the power from the fulcrum 1 Ans. 10 feel. 

6. In a lever of the third kiad, suppose the weight to be 300 
ponuds, and 6 feet tiom the fulcrom, and it requires a, power of 400 
poDiidB to balaace the weight, what ia its distance iiom the fnlerriDi! 



TBK IVHKKI. AMD AXI.B. 

The Wheel and Axle is a kind of lever, so 
o have a continued motion about its fulcrum, or centre 
lotion, where the power acta at the circum- 
I ference of the wheel, whose radius is one arm 
I of the lever, and the otlicr arm is the radius of 
1 the axle, on which ihe weight acts. 

The wheel and axle consists of a wheel hav- 
ing a cylindrical axis passing through its cen- 
tre. The power is applied la the circumlerenee 
^ of the wheel, and the weight is attached to the 
circumference of the axle. 
In the wheel and axle, ao equilibrium lakes place when the power 
multiplied by the radius of the wheel, ia equal to the weight multi- 
plied oy the radius of the axle. Hence it follows, 

1. If the wagh be multiplied by the diameter of the axle, and Iht 
frodua divided by the diameter of the tcheel, the jvotient mil be the 
fouxr Teqaired to balarue the weigkl. 

2. If the power be multiplied by the diameter of the tnheel, and 
the product dieided by the diameter of the axle, the quotient teill be the 




THB PUXXST. 



4. ^ the power he muIHpUed hy the Hmneter ef the vfheelj tmd the 
produei dimaed by the weight, the quotient will he the diameter of the 

1. In a store, the wheel useH in raising merchandise is 6 feet in 
diameter, and its axle 1 foot ; what power will be required to raise a 
bag of cotton weighing 360 pounds? Ans. 60 pounds. 

2. If a power of 120 pounds be applied to the circumference of a 
wheel 5 feet in diameter, whose axis is 6 inches in diameter, what 
weight will be balanced t Ans. 1200 pounds. 

3. If it be required to raise a weight of 360 pounds attached to an 
axle 1 foot in diameter, by applying a power of 60 pounds to the cir- 
cumference of the wheel, what must be its diameter? 

Ans. 6 feet. 

4. If a power of 130 pounds be applied to the circumference of a 
wheel 5 feet in diameter, what must be the diameter of its axis to 
balance a weight of 1200 pounds ? Ans. .5 of a foot. 



THB PULIiBT. 

AFt« 3S«S« A Pullet is a grooved wheel rerolving on an 
axle, around which a rope is passed, having a weight attached at one 
end, and a power applied at the other. The pulley may be either 
fixed or movable. If the pulley be fixed, no mechanical advantage 
18 gained, since the power moves just as fast as the weight, and it 
only serves to c)iange the direction of the power. But if the pij|lley 
be movable, the power acts with a mechanical advantage of two to 
one. 

" The accompanying engraving exhibits various forms of thepnUey. 
A B is a beam from which they are suspended. 
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" No. 1 is the fixed pulley in which there is no other advantage 
^ned than that the power P and weio^ht W move in a contrary 
direction. No. 2 is a movable pulley, in which the power P, by 
moving upwards, raises the pulley to the block to which the weight 
W is attached ; but one end of the rope being attached to the beam 
A B, the power must move twice as fast as the weight, and there 
will be a proportional gain of power. No. 3 is a combination of 



tti THE UfCUKED PI«ANE. 

l#o BMTtbld pnHeys, is whidi ilie gain of ^w<nr wfll be fQxsr; «d 
Mo. 4 IB a combinatioQ of two fixed and two movable pulleys, iB^ 
which the gain of power will be the same as in No 3/' 

Id a system of pulleys, where each pulley is embraced by a cord 
attached at one end to a fixed point, and at tb other to the centre of 
the movable pulley next above it, and the weight attached to the 
lowest pulley, the effect produced will be equal to twice the number 
of movable pulleys in the system multiplied by the power. When 
there is a number of movable pulleys in one block, and the same 
number in a fixed block, and all connected by a rope passing around 
each, the effect will be the same. Therefore, 

1, If the power be muUifUed by Iwice the number of movable pulieys^ 
the frodvct will be the weight, 

S. If the weight be divSied by twice the number of movable pulleys, 
the quotient will be the power. 

1. If a power of 160 pounds be applied to a rope connecting a sys- 
tem of of 4 movable pulleys, what weight can be raised? 

Ana. 180 pounds. 

2. A weight of 3560 pounds is to be raised by using two blocks 
of pulleys, one fixed, the other movable, in which a rope passes 
oyer 8 movable pulleys ; what power will be required ? 

Ans. 160 pounds. 



THE IHrCIilirED PliAXE. 

Art* 3S6« An Inclined Pulsk is a slope, or declivity, lised 
in raising and lowering weights. 

The inclined plane becomes a mechanical power in consequence 
of its supporting a part of the weight, and leaving only a part of it to 
be supported by the power. 

When a power acts upon a body supported 
J^ partly by an inclined plane, so as to keep that 

body at rest; then the weight, tlie power, 

and the pressure on the plane, will be as the 

- »»««_^ length, the height, and the base of the plane, 

P HMBBtaBBPfes^ when the power acts in a direction parallel 

c with the plane. The weight will be as A B, 

the power will be as C B, and the pressure on the plane will be as 

A C. Therefore, 

1. If the weight be multiplied by the height of the plane, and the 
product divided by the length of the plane, the quotient will be the 
power. 

2. If the power be multiplied by the length of the plane, and the 
product divided by the height of the plane, the quotient will be the 
weight. 

3. If the weight be multiplied by the base of the plane, and the 
product divided S/ the length of the plane, the quotient will be the pre*^ 
sure on the plane. 
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1. An inclined pliuie is 80 feet in length, and 16 feet in perpeo- 
diculai height ; what power will be required to balance a weight of 
4000 pounds' AnB. 800 poundB. 

3. The height of an inclined plane is 16 f<^et, its length ia 80 feet i 
what weight will s, power of 800 pounds bsJance? 

Ans. 4000 pounda. 

3. The length of an inclined plane is 80 feet, iis base is T8.3S 
feet. If a power balance a weight of 4000 pounda on thia plane, 
what will be the pressure on the plane 1 Ana. 3910 pounda. 



THE WBDQE. 

Art* 3S7. '^BE WsnaG is a double inclined plane. It m 
used in aplitting logs of wood and masses of stone. 

A B C in the diagram Is the fnrm of a wedg«, and the 

diagram exhibits the action of a wedge in splitting a log. 

The resistance to be overcome is the cohesive attractioii 

I of the wood, or any other body which the wedge is used 

to aeparate, and the advantage gained by this power ia 

in the proportion of half its thickneas to its length. The 

wedge acts principally by being struck on the nead with 

a hammer or mallet, and not by mere pressure. ThM 

proportion slated above is that which eipresaeB its 

power when acting by pressure only. 

Cutting instruments, auch as axes, knives, and the like, act on 

the principle of the wedge. When long and proportionally thin, tho 

wedge is a mechanical power of great force. 



THE SCRE^V. 

Art. 3SS< The Scbew is a spiral inclined plane, cut ronnd 

a cylinder, the height of the plane being the distance between the 

_._.. .. -r-.-fj threads, and its length the circumference of the cylin- 

" The screw is represented in the adjoining 
diagram as acting upon a press, which is B 
very common use that is made of it. As the 
Bcicw is turned, it advances lengthwise through 
a space jusi equal to the distance between the 
threads. 

"Nowif the power be applied directly to the 
head uf the screw, then, in turning the screw 
once round, the power would move over aa 
much more space than the screw advances, as 
the circumference of the head is greater thsD 
the distance between the threads. The me- 
chanical advantage gained is in the same pio- 
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pMtion ; and we may increase the efficacy cf the power either by 
diminiaihing the distance between the threads, or by increasing the 
space over which the power moves. If we attach a lever to the 
head of the screw, and apply the hand at the end, then we make the 
power move over a space vastly greats than that through which the 
screw advances, and the force becomes very powerful, and will urge 
down the press upon the books, or anything in tlie press, with great 
energy." 

As the force or pressure is greater than the power in the same 
proportion that the circumference of the circle described by one 
revolution of the power is greater than the distance between two 
continuous threads of the screw, hence it follows, 

1. If the power be muUipUed by the circumference of the circle de- 
scribed by one revolution of the power, and the product divided by the 
distance between two threads of the screw, the quotient will be the force 
or pressure, 

3. Jf the force or pressure required be multiplied by the distance 
between two threads of the screw, and the product divided by the or- 
€sarferenoe of the circle described by one revolution of the power, the 
quotient will be the power. 

1 . K the threads of a screw be .5 of an inch apart, and a power of 
IW pounds be exerted at the end of a lever 72 inches in length, what 
will be the force or pressure produced? 

Ans. 108573.696 pounds. 

2. If the threads of a screw be .5 of an inch apart, what power 
must be exerted at the end oi a lever 72 inches in length, to effect a 
pressure of 108573.696 pounds upon a quantity of books ? 

Ans. 120 pounds. 



REMARKS ON THE MECHANICAL. POWERS. 

" The mechanical powers may be variously modified and applied, 
but still they form the elements of all machinery. In our calculations 
of their effects, we have made no allowance for friction, or the resist- 
ance arising from one body rubbing against another. There are no 
surfaces which are perfectly smooth. When, therefore, the surfaces 
of two bodies come in contact, the prominent parts of the one will 
often fall into the hollow parts of the other, and occasion more or 
less resistance to motion. In proportion as the surfaces of bodies 
are weD polished the friction is diminished, but it is always consider- 
able, and it is usually computed to destroy one third of the power of 
the machine. All the advantage that we can obtain from the 
mechanical powers, or their combinations, is to raise weights, or 
overcome great resistances, and this must be done at the expense of 
time ; or to generate rapid velocities, as in turning-lathes, or cotton- 
spinming machinery, and this is done at the expense of power." 
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SPECIFIC GRAVITY. 

Art* 3«S0« " The weight of a cubic foot of a body, in pro- 
portion to that of a cabic foot of water, is called its specific gravity. 

'<A cubic foot of water, at the temperature of 40° of Fahrenheit's 
thermometer, weighs 1000 ounces avoirdupois ; and therefore the 
following table of specific gravities expresses in ounces the weight 
of a cubic foot of these bodies. 

TABLE OF SPECIFIC GRAVITIES. 



SOLIDS. 



Platina, from 16000 to 23000 

Pure Gold, hammered, . 19326 

Guinea of George III., . 17629 

Tungsten, . . . 17600 

Mercury at 32° Fahr., . 13598 

Lead, .... 11352 

Palladium, . . . 11800 

Rodium, . . . 11000 

Pure Silver, . . . 10744 

ShiUing of George IH. , 10534 

Bismu&, molten, . 9823 

Copper of Japan, . . 9000 

• wire-drawn, . 8878 

red, molten, . 8788 

Cadmium, . . . 8694 

Molybdena, . . . 8611 

Brass, wire-drawn, . 8544 

common, . . 7824 

Arsenic, . . . 8306 

Nickel, molten, . . 8279 

forged, . . 8666 

Uranium, . . . 8109 

Meteoric Iron, hammered, 7965 

Steel, .... 7833 

Cobalt, molten, . . 7812 

Bar Iron, . . . 7788 

Cast Iron, Carron, . 7248 

Wootz, hammered, . 7787 

Pewter, . . . 7471 

Tin, hardened, . . 7299 

pure Cornish, . 7291 

Zinc, molten, . . 7191 

Wolfram, . . . 7119 

Manganese, . . . 6900 

Antimony, . . . 6702 
TeUurium, . . .6115 

Chromium, . . . 5900 

Mean of the Globe, ahout 5210 

Loadstone, . . 4930 



Spar, heavy, . 
Jargon of Ceylon, 
Ruby, oriental, 
Garnet, precious, 
common. 



4430 
4416 
4283 
4230 
3576 



Topaz, from 3536 to 4061 

Sapphire, oriental, . . 3994 

Diamond, from 3523 to 3550 

Beryl, oriental, . . 3549 

English Flint Ghiss, . 3329 

Tourmaline, . . . 3155 

Hornblende, . . . 3000 

Asbestus, . . . 2996 

Limestone, . . . 2950 

Basalt, .... 2860 

Marble, Parian, . . 2837 

green Campanian, 2742 

Egyptian, 2668 



Chalk, British, 
Emerald of Peru, 
Jasper, . 
Glass, white, 

bottle, 

green. 

Pearl, oriental, 
Coral, . 
Slate, 
Granite, Cornish, 

Aberdeen, 

Rock Crystal, 
Quartz, 

Pebble, English, 
Felspar, 
Stone, common. 
Porcelain, China, 

Limoges 

Obsidian, 
Gypsum, 

Clay, 



2784 
2775 
2710 
2892 
2733 
2642 
2684 
2680 
2670 
2662 
2625 
2653 
2640 
2619 
2564 
2500 
.2385 
2341 
2348 
2280 
2160 
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Opal, 


. 2114 


Butter, . 


. 949 


Sulphur, native. 


. 2033 


Ice, 


. 930 


Brick, . . . . 


. 2000 


Gunpowder, shaken. 


. 922 


Ivory, . . . . 


. 1917 


Pumice Stone, 


. 915 


Nitie, 


. 1900 


Logwood, 


. 913 


Alabaster, 


, 1874 


Living Men, 


. 891 


Gunpowder, solid, . 


. 1745 


Potassium, 


. 865 


Alum, . 


. 1714 


Beech, 


. 852 


Phosphorus, . 


. 1714 


Ash, 


. 845 


Bone, dry. 


. 1660 


Apple-tree, 


. 793 


Sand, . 


. 1500 


Maple, 


. 755 


Gum Arabic, . 


. 1452 


Citron, 


. 726 


Opium, 


. 1337 


Orange-tree, 


. 705 


Ebony, American, . 


. 1331 


Walnut, 


. 681 


lignumvitse, . 


. 1327 


Pear-tree, 


. 661 


Coal, 


. 1250 


Hazel, 


. 609 


Pitch, . 


. 1150 


Tiinden-tree, 


. 604 


Rosin, . . . . 


1100 


Kim, 


. 600 


Amber, 


. 1078 


Cypress, . 


. 598 


Mahogany, 


. 1063 


Cedar, American, 


. 561 


Brazil-wood, red, . 


. 1031 


Fir, male, 


. 550 


Boxwood, 


. 1030 


female. 


. 498 


Sodium, 


972 


Poplar, . 


. 383 


Oak, heart of. 


950 


Cork, 


. 240 




LIQUIDS. 




Sulphuric acid^ 


. 1848 


Wine of Bordeaux, 


. 994 


Baracic acid. 


1830 


Wine of Burgundy, 


. 991 


Nitric acid, or Aqua fortis 


(, 1500 


red port. 


. 990 


Nitrous acid, . 


1452 


Castor-oil, 


. 970 


Honey, . . . ' . 


1450 


Linseed-oil, 


. 940 


VV ater of the Dead sea, . 


1240 


Proof-spirit, 


. 935 


Aquaregia, . 


1234 


Whale-oil, 


. 923 


Muriatic acid. 


. 1170 


Moselle wine, . 


. 916 


Strong ale, from 1020 


to 1050 


Olive-oil, 


. 915 


Human blood. 


1045 


Muriatic ether. 


. 874 


MUk, . . . . 


1030 


Oil of turpentine. 


. 870 


Sea water, 


1026 


Brandy, 


. 837 


Tar, . . . . 


1015 


Alcohol, absolute, . 


. 792 


Distilled water. 


1000 


Sulphuric ether. 


. 739 


White Champagne, 


997 Air at earth's surfoce 

OASES. 


, 1.222 


Atmospheric air. 


1.000 


Muriatic acid, . 


1.280 


Hydriodic acid, 


4.300 


Oxygen, 


1.111 


Fluosilicic acid. 


3.611 


Nitrous, 


1.042 


Chlorine, 


2.500 


defiant. 


0.972 


Sulphurous acid, 


2.222 


Nitrogen, 


0.972 


Cyanogen, 


1.805 


Ammonia, 


0.590 


Carbomc acid, 


1,527 


Hydrogen, 


0.069 
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Prob. I. To find the ma^tade of a body from its weight. 

Rule. Divide the weight of the body by its spedjk gravity, bo^ 
bting in ounces; the quotient is the content in cubic feet, 

1. How many cubic inches are in 1 lb. of gunpowder? 

Ans. 1728 X 16 -5- »22 = 30 inches, nearly. 

2. What is the content of a block of Parian marble weighing 5 
cwt. ? Ans. 3.158 cubic feet. 

3. What is the content of a ton weight of mahogany? 

Ans. 33.716 cubic feet. 

4. What is the content of a block of Cornish granite which weighs 
4 tCNDs? Ans. 53.85 cubic feet. 

5. What is the content of a cast iron ball which weighs 100 lbs. ? 

Ans. 381.457 cubic inches. 

Prob. U. To find the weight of a body from its magnitude. 

Rule. Multiply the content in feet by the spedfic gravity ; the pro- 
duct is the weight in ounces. 

1. What is the weight of a stone of green Campanian marble, 63 
feet long, and its breadth and thickness each 12 feet? 

Ans. 63 X 12 X 12 X 2742 = 24875424 oz. = eW^VV tons, 

2. What is the weight of a log of beech 10 feet long, 3 broad, and 
^ feet thick ? Ans. 3993| lb. 

3. What is the weight of a east iron ball 2 inches in diameter? 

Ans. 17.5697 ounces. 

4. What is the weight of a log of mahogany 40 feet long, 3 broad, 
and ^ thick ? Ans. 8.898 tons. 

5. What is the weight of a leaden baU 6 inches in diameter ? 

Ans. 46.4365 lbs. 

Prob. III. To find the specific gravity of a body. 

Case I. When the body is heavier than water. 

Rule. Weigh the body both in air and in water, and, annexing 
three ciphers to the weight in air, divide by the difference of the weights, 
to get the specific gravity. 

1. Suppose a piece of Aberdeenshire granite to weigh lOJlbs. in 
air, and 6^ lbs. in water. What is its specific gravity? 

Ans. 10500 -~ 4 = 2625 ounces the specific gravity. 

2. A piece of copper weighs 36 oz. in air, and 32 in water. What 
is its specific gravity? Ans. 9000. 

3. Suppose a piece of gold weighs 40 lbs. in air, and 37.93 lbs. in 
water. What is its specific gravity ? Ans. 19323.67. 

4. Suppose apiece of platina weighs 10 lbs. in air, and 9.5 lbs. in 
water. What is its specific gravity? Ans. 20000. 

Case II. When the body is lighter than water. 

Rule. Having weighed the light body in air, and a body heavier 
than water both in air and in water, fasten them together with a slen" 
der tie, then weigh the compound in water, and mbtract it from the 

23* 
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weight of the heavy body in water ; to the remainder add the weiglU 
of the Ught body in air, and by the sum divide the weight of the light 
My in air with three ciphers annexed; the quotient is the specific 
gravity of the light body, 

1. A piece of copper weighs 18 lbs. in air, and 16 lbs. in water , 
a piece of elm which weighs 15 lbs. in air is fixed to the copper, 
and the compound weighs 6 lbs. in water. What is the specific 
gravity of the elm ? 

Ans. 15000 -^ (16 —6 -|- 15) =600, the specific gravity of the elm. 

2. A piece of copper which weighs 27 ounces in air, and 24 in 
water, is attached to a piece of cork which weighs 6 ounces in air, 
and the compound weighs 5 ounces in water. What is the specific 
gravity of the cork 1 Ans. 240. 

3. A piece of lead weighs 60 lbs. in air, and 55 lbs. in water ; 
a piece of poplar which weighs 30 lbs. in air is fixed to the lead, and 
the compound weighs 7 lbs. in water. What is the specific gravity 
of the poplar 1 Ans. 384^. 

4. A piece of steel weighs 140 lbs. in air, and 122 lbs. in water; 
a piece of fir which weighs 30 lbs. in air is fixed to the steel, and 
the compound weighs 97 j lbs. in water. What is the specific grav- 
ity of the fir? Ans. 550i^. 

Prob. IY. Given the specific gravity and the weight of a mass 
composed of two ingredients, and also the specific gravity of each 
ingredient, to find the quantity of each of them. 

Rule. As the specific gravity of the mass, multiplied by the d^er- 
ence between those of the ingredients, is to the specific gravity of the 
heaviest ingredient, multiplied by the difference between those of the 
mass and the other ingredient, so is the whole weight to the weight of 
the highest ingredient ; and that of the other may be found in the same 
way. 

1. A composition of 112 lbs. is made of copper of Japan and tin. 
Required the quantity of each ingredient, the specific gravity of the 
mass being 8784. 

Ans. (9000 — 7291) X 8784 : (8784 — 7291) X 9000 : : 112 : 
100.25 lbs. of copper. 

2. A mixture of gold and silver weighed 170 lbs. , and its specific 
gravity was 15630. Required the quantity of each metal in it. 

Ans. 119.673 lbs. gold, 50.327 lbs. silver. 

3. A composition of 100 lbs. is made of platina and steel, and its 
specific gravity is 15000. Required the quantity of each ingredient. 

Ans. 78.54 lbs. platina, 21.46 lbs. steel. 

4. A composition of silver and steel weighs 1000 lbs., and its spe- 
cific gravity is 8000. Required the quantity of each ingredient. 

Ans. 77.046 lbs. silver, 922.954 lbs. steel." 
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MISCELLANEOUS AND PRACTI- 

CAL QUESTIONS. 



Art. 960. 1. In a school 
there are 4 classes. In the first 
class, there are 120 pupils ; in the 
second, 110; in the third, 100; 
and in the fourth, 90. How many 
pupils are there in the school ? 

2. Each class is composed of 
boys and girls. There are 80 
boys in the first class, 60 in the 
second, 50 in the third, and 40 in 
the fourth. How many girls are 
there in the school? 

3. A lady purchased a dress 
for $10.75, a bonnet for $6.25, 
and a pair of gloves for 75 cents. 
She gave the salesman a 20 dol- 
lar bill in payment. What was 
the balance due the lady ? 

4. A farmer raised 120 bushels 
of wheat, 100 bushels of rye, 200 
bushels of Indian com, and 80 
bashels of oats. He has sold 60 
bushels of the wheat, 40 bushels 
of the rye, 120 bushels of the com, 
and 50 bashels of the oats. How 
many bushels of grain has he re- 
maining unsold 1 

6. What would be the value 
of the 120 bushels of wheat at 
$1 .20 a bushel ? What would be 
the value of the 100 bushels of 
lye at 75 cents a busheU What 
would be the value of the 200 
bushels of com at 60 cents a bush- 
el 1 What would be the value of 
the 80 bushels of oats at 30 cents 
a bushel? And what would be 
the total value of the whole quan- 
tity of grain raised ? 

6. There was an estate to be 
divided equally among 5 heirs. 
The estate consisted of a store 
valued at 7500 dollars, a house 
and garden valued at 4500 dollars, 
and a farm valued at 3500 dollars. 
What was each heir's share? 



7. An estate of 32000 dollars 
was to be divided among 3 sons 
and 2 daughters. Each of ihe 
sons was to have twice as much 
as each of the daughters. What 
was the share of each son ? What 
was the share of each daughter? 

8. A man purchased a number 
of apple-trees at 20 cents each, for 
which he paid 72 dollars; what 
number of trees did he purchase ? 
He afterwards set them in 20 
equal rows ; what was the numr 
ber of trees in each row ? 

9. The floor of a rectangular 
school-room is 60 feet in length, 
and contains 2400 square feet; 
what is its width ? 

10. A mechanic purchased a 
rectangular house-lot containing 
1920 square feet. Its width on 
the street was 24 feet ; what was 
its depth ? 

11. There is a rectangular lot 
of land containing 19200 square 
rods. Its breadth is 120 rods; 
what is its length ? 

12. There is a block of marble 
8 feet in length, 5 feet in breadth, 
and contains 160 cubic feet ; what 
is its depth ? 

13. There is a granite pillar 4 
feet in width, 3 feet in thickness, 
containing 144 cubic feet ; what is 
its length ? 

14. There is a pile of wood 40 
feet in length, and 4 feet in 
breadth, containing 640 cubic feet ; 
what is its height ? 

15. What is the greatest conH 
mon measure of 18, 27, and 63? 

16. What is the least common 
multiple of 18, 27, and 45? 

17. A farmer sold 12 and 1 
half bushels of apples to one num, 
8 and 3 fourths bushels to anoth- 
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er ; what number of bushels did he 
■ell to both of them ? 

18. A tailor purchased a piece 
of broadcloth containing 24 and 
7 eigliths yards ; he has sold 9 and 
3 fourths yards of it ; how many 
yards has he left? 

10. A lady purchased 7 eighths 
of a 3^ard of silk and gave half of 
U to her daughter; what part of a 
yard has she left? 

20. A lady paid 37 and 1 haJf 
cents for 3 eighths of a yard of 
linen ; what is the value of a yard 
atthatiate? 

21. What will 12 pairs of boots 
OGst, at 2 and 3 fourths dollars a 
pair? 

22. What number of yards of 
bcoadcloth can be purchased with 
33 dollars, at 2 and 3 fourths dol- 
lars a yard ? 

23. If 5 barrels of flour are 
worth 26 and 7 eighths dollars, 
what are 8 barrels worth ? 

24. If 8 men can perform a 
piece of work in 25 days, how 
ittBny days will it take 5 men to 
perform the same work ? 

25. If 12 men can build a wall 
36 rods in length in 8 days, how 
outfiy men will be required to 
build a wall 72 rods in length in 4 
days? 

26. If 100 dollars gain 12 dol- 
lars in 2 years, what will 500 dol- 
lars gain in 4 years? 

27. A can perform a piece of 
work in 6 days, B can perform 
Ihe same work in 8 days ; how 
long will it take both of them to 
penorm the same piece of work ? 

28. 7 eighths of a certain num- 
ber is 6 more than 4 fifths of the 
same number. What is the num- 
ber? 

29. What is the present worth 
of 112 dollars, due in 2 years 
without interest, supposing the 
use of money to be worth 6 per 
cent, a year ? 



30. What discount should be 
made for the present payment of 
206 dollars, due in 6 months wiUi* 
out interest ? 

31. What principal will gain 
30 dollars interest in one year, 
when the rate of interest is 6 per 
cent.? 

32. A man purchased a watch, 
for which he paid 60 dollars, and 
sold it at a profit of 10 per cent. ; 
what did he get for the watch ? 

33. A man sold a watch for 40 
dollars, which was twenty per 
cent, less than it cost ; what was 
the cost of the watch ? 

34. A man purchased a horse, 
for which he paid 100 dollars ; he 
sold the horse for 125 dollars. 
What per cent, did he gain ? 

35. A boy bought a pair of 
skates, for which he paid 40 cents, 
and sold them to another boy for 
30 cents ; what per cent, did he 
lose? 

36. A garrison of 600 men, 
having provision sufficient to last 
them 12 months, is reinforced 
with 200 men ; how long will the 
same provision last the whole 
number of men ? 

37. A garrison of 800 men have 
provision sufficient to last them 9 
months; how many men must 
leave the garrison so that the 
same provision will last those who 
remain 12 months? 

38. What is the time of d^, 
when 1 fourth of the time past 
from noon is equal to 1 half of 
the time till midnighU 

39. What number must be add- 
ed to 3 times itself that the sum 
may be 72 ? 

40. If a number be increased 
by 4 fifths of itself the sum wfll 
be 108. What is the number? 

41. The sum of two fraction! 
is 1 and 11 thirty-fifths, and thek 
difiference is 4 thirty-fifths. What 
axe the fractions? 
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42. A boy spent 5 sevenths of 
his money and had 16 cents left. 
How many cents had he at first ? 

43. The difference between 2 
fifths and 3 fourths of a number is 
14. What is the number? 

44. In an orchard of 144 trees 
there are twice as many peach- 
trees as pear-trees, and three 
times as many apple-trees as there 
are of both the other kinds. How 
many trees are there of each kind? 

45. A school-boy paid away 1 
third of his money ifor a slate, and 
1 fourth of it for a writing-book, 
and had 20 cents left. How ma- 
ny cents had he before purchasing 
the slate and writing-book? 

46. A can dig I seventh of an 
acre of potatoes in a day, and C 
can dig 1 eighth of an acre in the 
same time. If they work togeth- 
er, how many days will it take 
them to dig an acre ? 

47. The hour hand and minute 
hand of a clock are together at 
12 o'clock. When will they be 
together the first time after 12 
o'clock ? When , the second time ? 
When, the third time ? 

Since they are together 1 1 times 
in 12 hours, the first time will be 
1 eleventh of 12 hours past 12 
o'clock ; the second time, 2 elev- 
enths ; the third time, 3 elevenths ; 
&c. 

48. At what time will the 
hour hand and minute hand point 
in opposite directions the first time 
after 12 o'clock? When will 
they point in opposite directions 
the second time ? When, the third 
time? 

Since they point in opposite 
directions 11 times in 12 hours, 
the first time after 12 o'clock 
will be 1 twenty-second of 12 
hours ; the second time, 3 twenty- 
seconds; the third, 6 twenty- 
seconds, &c. 



49. What is the time of day 
when the time past noon is equal 
to 1 fifth of the time till mid- 
night? 

50. A man sold a horse for 100 
dollars, and gained 1 ninth of 
what the horse cost. What was 
the cost of the horse ? and what 
did he gain ? 

51. A man sold a gold watch 
for 84 dollars, which was 7 
eighths of what the watch cost. 
What did the watch cost? and 
what did he lose ? 

52. If 3 fourths of a number and 
15 more be added to the number 
itself, the sum will be 120. 
What is the number ? 

53. If 1 half of a number and 
12 more be taken from the num- 
ber itself, the remainder will be 
36. What is the number? 

54. What number is that, to 
which if its half, its third, and 13 
more, be added, the sum will be 
144? 

55. What number is that, from 
which if its fourth, its sixth, and 
its twelfth, be subtracted, the re^ 
mainder will be 72 ? 

56. A clerk spends 2 fifths of 
his salary for board and lodging, 
and 3 eighths of the remainder 
for clothing, and saves 125 dollars 
a year. What is his salary ? 

57. One fourth of the pupils in 
a school are in the first class, one 
third in the second, one fifth in 
the third, and fifty-two in the 
fourth class. How many pupils 
are there in the school ? 

58. A merchant commenced 
business with an amount of capi- 
tal ; the first year he gained a sum 
equal to one fourth of his original 
capital, the second year he lost 
600 dollars, and then had 4400 
dollars left. What was his orig- 
inal capital ? 
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COMPARISOH OF SIMILAR SURFACBS. 



Art. 961. We have ex- 
plained the manner of comparing 
one number or quantity with an- 
other number or quantity of a 
like kind, in Art. 125. The 
areas of surfaces, and the con- 
tents of solids, when expressed in 
Dumbers of the same denomina- 
tion, may be compared in a simi- 
lar manner, and their proportional 
magnitudes expressed in a frac- 
tional form. 

The areas of similar surfaces, 
and the contents of similar solids, 
can be compared and their ratio 
expressed before finding their con- 
tents. 

Similar surfaces and solids are 
those which have all their corre- 
spondiTKg dimensions proportional 

A large circle is similar to a 
small circle, because they are 
alike in form. If the diameter of 
one circle is four times the diam- 
eter of another, the circumference 
of the one is four times the cir- 
cumference of the other. 

A large square is similar to a 
small one, because squares are 
of a like shape. If the side of 
one square is three times the side 
of another square, all the other 
sides of the one are three times 
the corresponding sides of the 
other. 

If a rectangle is twice as long 
as it is wide, a similar rectangle 
must be twice as long as it is 
wide. 

In two similar triangles, the 
ratio of the base of the one to the 
base of the other, is equal to the 
ratio of the perpendicular of the 
one to the perpendicular of the 
other. 

The areas of similar surfaces are 
to each other as the squares of their 
corresponding dimensions. 



diameter of one circle to the 
square of the diameter of anoth- 
er, IB equal to the ratio of the 
area of the one to the area of the 
other. 

In two similwr rectangles, the 
ratio of the area of the one to the 
area of the other, is equal to the 
ratio of the square of the side of 
the one to the square of the corro- 
sponding side of the other, and this 
principle is applicable to all similar 
surfaces. 

59. There are two squares ; the 
side of the smaller measures 4 
feet, the side of the larger, 8 feet. 
The area of the smaller is 16 square 
feet ; what is the area of the larger! 

60. There are two circles ; the 
diameter of the greater is 3 times 
the diameter of the smaller. If the 
area of the smaller be 12 square 
yards, what will be the area of 
the greater? 

61. There are two 5tmt7ar rect- 
angles ; the area of the greater is 
96 square feet, the area of the 
smaller is 24 square feet; the 
square of a longer side of the 
greater is 144. What is the 
square of a longer corresponding 
side of the smaller ? what is the 
length and breadth of each of the 
rectan^es? 

62. There are two similar trian- 
gles; their corresponding dimen- 
sions are as 3 to 5 ; the area of 
the greater is 25 square yards. 
What is the area of the smaller ? 

63. There are two similar hex- 
agons ; the squares of their corre- 
sponding sides are as 25 to 36. 
If the greater contain 104 square 
feet, what number of feet will the 
smaller contain ? 

64. There are two similar rect- 
angles; their corresponding di- 
mensions are as 3 to 4 ; the area 
of the smaller is 54 square yards. 



The TSLtio of the square of the v'WYiaX \a \)^ ^xc^a^ o^i \^^ ^oater ? 
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COMPARISON OF SIMILAR SOl<Il>8« 



Art. 969. The contents 
of similar soUds tire to each other 
as the cubes of their corresponding 
dimensions, 

65. There are 2 cubes ; the side 
of one of them is 2 inches, the side 
of the other is 4 inches. How ma- 
ny times greater is the cube whose 
side is 4 inches, than the cube 
whose side is 2 inches ? 

2X2X2=8, the number of 
cubic inches in the smaller cube. 

4X4 X 4=64, the number of 
cnbic inches in the greater cube ; 
and 64 inches are 8 times 8 inches. 
Hence, we perceive that when 
the corresponding dimensions of 
two similar sohds are to each oth- 
er as 2 to 1, the contents are as 8 
to 1. 

When the corresponding di- 
mensions are as 3 to 1, the con- 
tents are as 27 to i. 

When the corresponding di- 
mensions are as 4 to 1, the con- 
tents are as 64 to 1, &c. 

When the corresponding di- 
mensions are as 2 to 3, the con- 
tents are as 8 to 27. 

When the corresponding di- 
mensions are as 5 to 6, the con- 
tents are as 125 to 216, &c. 

66. There are 2 cannon balls ; 
one is 3 inches in diameter, and 
the other 5 inches in diameter. 
What is the ratio of the weight 
of the smaller ball to the weight 
of the larger? 

67. There are two similar 
square pyramids ; the correspond- 
ing sides at the base are as 10 to 
12. What is their comparative 
solidity ? 

Art. 363. We have 
shown by a diagram in Art. 189, 
that the square described upon the 
hypothenuse of a right-angled tri- 



angle, is equal to the sum of the 
squares described upon the base 
and perpendicular. 

Hence, when two sides of any 
right-angled triangle are given, we 
can easily find the third side. 

When the base and perpendicu- 
lar are given, we can find the 
hypothenuse by extracting the 
sqhare root of the sum of the 
squares of the base and perpendic- 
ular. 

When the hypothenuse and 
either of the other sides are given, 
we can find the third side by ex- 
tracting the square root of the dif- 
ference of the squares of the hy- 
pothenuse and given side. 

68. There is a right-angled tri- 
angle ; its base is 8 feet, and its 
perpendicular 6 feet. What is the 
length of the hypothenuse ? 

69. If the hypothenuse of a 
right-angled triangle be 20 yards, 
and the perpendicular 12 yards, 
what must be the length of the 
base? 

70. If the hypothenuse of a 
right-angled triangle be 10 rods, 
and the base 8 rods, what must be 
the length of the perpendicular? 

7 1 . If the area of a right-angled 
triangle, whose base is 8 rods, be 
24 square rods, what must be the 
area of a similar triangle, whose 
base measures 4 rods? 

72. If the hypothenuse of a 
right-angled triangle be 20 feet, 
and the hypothenuse of a similar 
right-angled triangle be 12 feet, 
what is the ratio of the area of 
the smaller triangle to the area of 
the greater? 

73 . If the base of a right-angled 
triangle be 16 feet, and the per- 
pendicular 12 feet, what is the 
length of the hypothenuse ? what 
is the area of the triangle ? 
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Art* 984* 74. Purcliased the following articles of furniture : 
1 book-case, i® $25 ; 2 bureaus, <® $12.75 ; 18 chairs, ® $1.62^ ; 4 
bedsteads, m $7.50 ; 25 yards of carpeting, m $1.12^ ; and 63 yards 
of sheeting, (® 15 cents. What was the amount of the bill ? 

75. Sold 6 pieces of linen. No. 1, measuring 25 yards, m $1.12i|; 
No. 2, 24| yds., <® 75 cents ; No. 3, 25^ yds., & 62A cents ; No 4, 
25| yds., (9 50 cents ; No. 5, 24 yds., m 40 cents ; No. 6, 21i| yds., 
49 37^ cents. What was the amount of the bill ? 

76. Purchased 6 lbs. of green tea, (S> 65 cents ; 10 lbs. of black 
tea, m 35 cents ; 14 lbs. of luaf sugar, (O 15 cents ; 28 lbs. of brown 
sugar, (Sb 8 cents ; and 75 lbs. of coffee, Hi 10 cents. What was the 
amount of the bill ? 

77. Bought a load of wood, measuring 8 feet in length, 3 feet 9 
inches in width, and 4 feet 6 inches in height ; what did it cost, at 
92 cents a foot ? 

78. What will be the whole cost of a cargo of coal delivered in 
Boston, containing 325 tons, which cost in Philadelphia, $3.75 a 
ton, freight $1.75 a ton, other charges 25 cents a ton ? 

79. What number of feet of boards will be required to make a 
fence 6 feet in height, which shall enclose a rectangular piece of land 
16 rods in length, and 12 rods in breadth, allowing nothing for 
waste ? What will they cost at $17.50 a thousand \ 

Remark. When an article of merchandise is sold at a specified 
number of dollars per thousand feet, the price of 1 foot will be 
as many mills as there are dollars in the price per thousand. When 
an article is sold hy the hundred, the price of a unit will be as many 
cents as there are dollars in the price per hundred, 

80. What number of bricks, 8 inches long, 4 inches wide, and 2 
inches thick, wiU be required to build a wall 6 feet in height, and 12 
inches thick, which shall enclose the above piece of land ? What 
will the bricks cost, at $7.50 a thousand ? 

81. Divide $408 among A, B, and C ; and give B three times as 
much as A, and C four times as much as B. What number of dol- 
lars will each of them receive ? 

82. Divide $87.50 among A, B, C, D, and E ; and give B 1 
dollar more than A, C 1 dollar more than B, D 1 dollar more than 
C, and E 1 dollar more than D. What number of dollars wiU each 
of them receive 1 

83. A merchant wishes to ship 750 bushels of flax-seed, in casks 
containing 7 bushels 2 pecks each ; what number of casks will be 
required ? 

84. A farmer purchased 25 loads of manure, at $3.75 a load, and 
paid for the manure in apples at $1.75 a barrel ; what was the num- 
ber of barrels ? 

85. How many pounds of butter, at 18 cents a pound, must be 
given in exchange for 2 barrels of flour, at $6.25 a barrel, and 75 
pounds of sugar, at 8 cents a pound ? 

Art* 86tl« 86. Boston is 71 degrees of longitude west from 
London ; when it is 12 o'clock at Boston, what is the time at Lon- 
doni 
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Remark. Since the earth levolyes on its axis from west to eaat 
once in 34 hours, it must revoWe one twenty-fourth part of its cir- 
eomference in 1 hour, which is 15 degrees. Hence, if two places 
have a difference of longitude of 15 degrees, they must have a differ^ 
ence of time of 1 hour. If two places have a difference of longitude 
of 1 degree, they must have a difference of time of 4 minutes. If 
they differ in longitude only 1 minute of a degree, they must have a 
difference of time of 4 seconds. 

The time will he earlier at the place which is east of the other, * 
because the earth revolves from west to east. 

87. When it is 12 o'clock at Boston, what time is it at a place 
45 degrees west of Boston ? 

88. Washington is 77 degrees west of London ; what is their 
difieience of time ? When it is noon at London, what is the time at 
Washington 1 

89. A degree of longitude on the equator is equal to 60 geo- 
graphical miles ; what distance are the inhabitants who live on the 
equator carried every hour by the earth's revolution on its axis? 

90. What number of miles are the inhabitants who live in the 
latitude of Boston carried every hour, by the revolution of the earth 
on its axis; the degree of longitude being equal to 44.42 miles? 

91. How many yards of carpeting that is 1.5 yard wide, will be 
required to cover the floor of a room 18 feet in length, and 15 feet in 
width t 

92. What number of yards of carpeting 1.25 yard in width, will 
be required to cover a floor 21 feet in length, and 17.5 feet in 
breadth ? 

93. What wiU be the expense of painting the walls of a room 
which measure 75.5 feet in compass, and 12.5 feet in height, at 10 
cents a square yard ? 

94. The length of a room is 20 feet, its width 18 feet, its height 
12 feet ; what will the coloring of the walls come to, at 12<| cents a 
square yard ; deducting a fire-place 6 feet by 4 feet, and 4 windows, 
each 6 feet 6 inches by 3 feet 9 inches? 

95. What will be the cost of paving a rectangular yard, the length 
being 21 yards, and the breadth 15 yards, in which there is a foot- 
path 5 feet 3 inches wide running the whole length of the yard ; the 
path to be paved with broad stones, at 36 cents a square yard ; and 
the remainder of the yard with bricks, at 24 cents a square yard ? 

96. There is a block of marble 4 feet 6 inches in length, 2 feet 9 
inches in breadth, and 2 feet 3 inches in depth ; what will it cost, at 
80 cents a cubic foot ? 

97. What will the bricks cost, at $6.25 a thousand, that will be 
sufficient to build a wall 120 feet long, 6 feet high, and 20 inches 
thick, allowing 27 bricks to build a cubic foot of the wall ? 

98. A merchant who owned | of a ship, sold | of his share for 
2520 dollars. What was the value of the whole ship at the same 
rate? 

99. A B and C, working together, can perform a piece of work 
in 13 days ; A can perform the same work alone in 35 days, and B 

24 
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«tti per fo nn the same work in 37 days. In whfit time can C per- 
form the same work ? 

100. There is a ship which is yalued at 8750 dollars, of which A 
owns .375. B purchases of A .125 of his share ; what is the cost 
of B's share 1 

101. C purchased .625 of a ship, for which he paid 5450 dollars ; 
what was the value of the whole ship? 

102. A trader sold .375 of a yard of silk for .25 of a dollar ; what 
is the yalue of a yard at that rate ? 

103. A ship of war having taken a prize, the captain received 
.0625 of the prize-money, wluch amounted to 500 dollars. What 
was the value of the whole prize? 

104. A lady being asked her age, answered that she was 18 years 
eld when she was married, and tl^at she had lived with her husband f 
of her whole life. What was the lady's age ? 

105. A spendthrift, having spent I, i, -(, and ^ of his money, had 
only 30 dollars left. How many dollars had he before spending any 
part of it? 

106. A merchant deposited 5000 dollars in the Merchant's Bank. 
He has since drawn two checks upon the bank ; the first for 12j| per 
cent, of the 5000 dollars, and the second for 25 per cent, of what 
remained in the bank after the first check had been paid. What 
number of dollars has he remaining in the bank? 

107. What must I pay annually for the insurance of | of the 
value of my house against loss by fire, at a premium of j- of 1 per 
cent. ; the house being valued at $5750 ? 

108. What is the duty on 4 hogsheads of brown sugar, weighing 
gross as follows: No. 1, 1224 pounds; No. 2, 1236 pounds; No. 
5, 1272 pounds ; and No. 4, 1296 pounds ; draft 7 pounds per hogs- 
head, tare 12 per cent., duty 2^ cents a pound? 

109. What is the duty on an invoice of woollen goods which 
cost in London X750. Ids. 6d. sterling, at 35 per cent, ad valorem? 

110. A tax of -^ of 1 per cent, has been assessed upon the whole 
amount of taxable property in a town ; what must A pay, whose 
seal estate is valued at $7650, and personal {Mroperty at $1760 ? 

111. Boston, January 1, 1847. 

I promise to pay C D, or order, seven hundred and sixty dollars 
on demand, with interest at 6 per cent., for value received. 

ENDORSEMENTS. 



April 1, 1847, received $75 

July 1, 1847, " $185 

What vnll be due on the above 



Oct. 1, 1847, received $5.25. 
Nov. 1, 1847, " $175.75. 

note January 1, 1848? 

112. If 12| bushels of salt be worth $8,625, what is the value of 
32^ bushels? 

113. When a post 8| feet in height casts a shadow 12^ feet in 
length, what must be the height of a steeple which casts a shadow 
836| feet, at the same time of day ? 
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114. If 12.25 acres of land be worth $375.5, what is the valiie of 
afann oootaining 175.75 acres? 

115. If it require 12^ pounds of wool to make a piece of flannel 
26j^ yards in length, | of a yard in width, what number of pound» 
of wool will be required to make 6 pieces of flannel, each piece 
measuring 27| yards, |- of a yard in width ? 

116. If 25 horses consume 15 1 tons of hay in 4^ months, what 
number of tons will 37 horses consume in 3| months ? 

117. If 8 men can mow 72 acres of grass in 9 days, by working 9 
hours each day, what number of men will be required to mow 96 
acres of grass in 12 days, by working 12 hours each day? 

118. A. B. purchased of C. D., on a credit of 6 months, the fol- 
lowing bills of merchandise : 

Jan. 10, a bill amounting to $325.50. Feb. 15, a bill amounting 
to $450.75. April 10, a bill amounting to $225.50. June 15, a bifi 
amounting to $175.25. On the 1st of July, A. B. wishes to give C. 
D. his note for the whole amount ; at what time must it be made 
payable, so that no loss of interest shall be sustained by either party! 

119. A trader purchased of an importing house the following bills 
of merchandise: 

May 1, a bill amounting to 150 dollars, on a credit of 180 days. 
June 15, a bill amounting to 175 dollars, on a credit of 120 days. 
July 10, a bill amounting to 125 dollars, on a credit of 90 days. 
Aug. 1, a bUl amounting to 75 dollars, on a credit of 60 days. 

On the 15th, of September, the trader proposed to make a settle- 
ment, and give his note for tiie whole amount ; at what time must 
the note be made payable ? 

120. A merchant purchased a quantity of merchandise for $725, 
and sold the same for $870 dollars ; what per cent, did he gain 1 If 
he had sold the same for $580, what per cent, loss would he have 
sustained ? 

121. A mei^hant imported 860 yards of broadcloth, which cost 
jC430 sterling, on which he paid a duty of 30 per cent. ; the freight 
amounted to $17.20. He sold the same cloth at $4.50 a yard, on a 
credit of 6 months. What per cent, profit did he make, supposing 
he paid for the cloth 2 months before selling it, allowing money to 
be worth 6 per cent, a year in trade ? 

122. Sold a quantity of sugar for $84, and lost 12^ per cent.; 
what should it have been sold for to have gained 12j| per cent. ? 

123. A merchant sold flour at $5.50 a barrel, and gained 10 per 
cent. ; he has since sold the same kind of flour at $6.25 a banel. 
What per cent, did he gain at the latter price ? 

124. A man died leaving an estate of $20000 to be divided be- 
tween his two sons, one l^ng 11 and the other 16 years old, in 
such proportion that the share of each, being on interest at 6 per 
cent., should amount to the same sum, when they should arrive at 
21 years of age ; what sum must each receive ? 

125. A draper, by selling a piece of cloth for $36, lost } of ^ of 
25 per cent, of what the cloth cost. What did he pay for the piece 
of cloth? 
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15S6. At the oommeDcement of business, A had § as much money 
as B ; but at the expiration of a year, A having gained 20 per cent., 
tad B having lost $1200, they had equal sums of money. What 
was the original stock of each? 

127. Three persons formed a partnership for the transaction of 
business. A advanced ^ of the capital stock, B ^, and C the 
remainder. It is required to divide the gain, which was $3500, 
justly among them. 

128. Two men purchased a farm in company. A paid $3250, 
B paid $2750. What yearly income, and what per cent., will each 
derive from the investment, the farm renting for $625, and the taxer 
and expenses for repairs being $125 a year 1 

129. A mechanic hired a large house for one year, with the liberty 
of letting any part of it. At the end of 3 months he admitted A, 
and at the end of 6 months he admitted B, as joint tenants, each 
occupying equal portions of the house. How should the rent, which 
was $560, be divided among them ? 

130. If A can reap an acre of wheat in 9^ hours, B in 10^ hours, 
and C in 10| hours, in what time can they reap an acre if they 
work together t 

131. A fanner having two equal flocks of sheep, sells 18 she^ 
from one flock, and 30 from the other ; after w^hich he finds twice as 
many lefi in one flock as in the other. How many were there 
originally in each flock? 

132. A mechanic hired a certain number of men at $1.75 a day, 
I as many at $1.50, and | as many at $1..35 as at $1.50. What 
was the number of each, the daily wages of the whole being $42? 

133. A trader having increased his capital by | of itself, lost | of 
what he then had ; he afterwards gained a s«m equal to ^ of the 
remainder, when he was worth $5860. What was his capital ? 

134. The age of A is ^ that of B, and the age of C is J that of 
A and the sum of all their ages is 120 years. What is the age of 

ach? * 

135. A merchant retired from business when he had passed 
-fif of his life, during | of which period he had been engaged in 
trade, having commenced at the age of 21. At what age did he die? 

136. What is a mean proportional number between the numbers 
36 and 144 ? 

Note. A mean proportional between two given numbers is a 
number wfiose second power is equal to the product of those numbers. 
Hence the square root of their product must be the mean proportional 
required. 

137. What is a mean proportional between 25 and 289 ? 

138. A circular pavement contains 15625 square yards ; what must 
be the length of the side of a square which shall contain^ the same 
Bumber of square yards? 

Note. If we extract the square root of any evoen number, the root 
must be the length of the side of a square which shall contain the 
9ame number. 
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139. There is a triangular lot of land which contains 5625 square 
feet ; what most be the leng^th of the side of a square lot that shall 
contain the same number of square feet ? 

140. It is required to lay out 100 acres of land in the form of a 
rectangle, which shall be twice as many rods in length as it is in 
breadth ; what must be its length and br^tdth ? 

Note. If toe extract the square root of one half the nunhet of 
square rods in the given quantity of land, this root must he the required 
breadth. 

141. Suppose I wish to set out an orchard of 600 trees so that 
the length shall be to the breadth as 3 to 2 ; how many trees must 
it be in breadth, and how many in length? 

142. There is a right-angled triangle, whose base is 40 feet, and 
its perpendicular 30 reet ; what is the length of its h3rpothenuse 1 

143. There is a right-angled triangle, the hypothenuse of which 
is 60 feet, the base 48 feet ; what is the length of the perpendicular? 

144. There is a right-angled trianj?le, the hypothenuse of which 
is 90 feet, and the perpendicular 54 &et ; what is the length of the 
base? 

145. What must be the length of a ladder that will reach a win^* 
dow 24 feet from the ground, the foot of the ladder being placed 7 
feet from the wall of 2ie building ? 

146. A line 244 feet in length will reach from the top of the walk 
of a fort, situated on the bank of a river, to its opposite side ; the 
river is known to be 240 feet in width ; what is the height of the 
walls of the fort ? 

147. There is a rectangular school-ioom 72 feet in length, and 44 
feet in width ; what is tlu9 number of feet from the centre of the 
room to either comer? 

148. A and B start from the same place ; A travels 121 miles 
directly north, and B, in the same time, travels 144 miles directly 
west. How many miles are they from each other? 

149. There is a room 18 feet in length, 16 feet in breadth, and 12 
feet in height ; what must be the length of a line that will reach 
from a comer at the bottom to its opposite diagonal comer at the 
top? 

150. The bushel measure is 18.5 inches in diameter, and 8 inches 
in depth ; and contains 2 150.4 cubic inches. What must be the length 
of the side of a cubic box which will contain the same quantity ? 

Note. If we extract the cube root of any given number^ the root 
must be the length of the side of a cube which will contain the same 
quantity, 

151. A carpenter was directed to make a cubical bin that should 
contain 25 bushels ; what was its length, breadth and depth ? 

152. What must be the length of a bin -that will contain 96 
bushels of grain, the width being 4 feet, and depth 4 feet 6 inches? 

163. What must be the depth of a brick cistern, 6 feet in diameter, 
that will contain 1260 beer gaUons? 

24* 
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154. There is a cylindrical cistern 6 feet in depth, containing 756 
gallons of water ; what is the diameter of the cistern t 

155. If the side of a square piece of land he 72 feet, what must be 
the side of a square piece 4 times as large t 

156. There is a square township of new land, each side of which 
measures 1920 rods ; what must he the side of a square piece of 
land that shall contain -^ as many square rods t 

157. There is a circular pavement 15 feet in diameter; what most 
he the diameter of a circle which shall contain 8 times the number 
of square feet? 

158. If a hogshead of water be discharged through a pipe of 2.5 
inches in diameter in 12 minutes, what must be the diameter of 
another pipe* which will discharge 4 hogsheads in the same time ? 

159. There is a cubic box whose side is 18 inches ; what must be 
the side of a cubic box which shall contain 8 times as many cubic 
inchest 

160. There is a cubic block of granite whose side is 24 inches ; 
what must be the side of a block that shall contain -^ as many 
cubic inches ? 

161. If the diameter of a globe be 12 inches, what must be the 
diameter of a globe that shall contain i as many cubic inches ? 

162. If the diameter of a globe be 8 inches, what must be the 
diameter of a globe that shall contain 64 times as many cubic inches ? 

163. If a cannon ball 3 inches in diameter weigh 4 pounds, what 
will a ball of the same metal weigh, the diameter of which is 6 
inches? 

164. If a cubic block of granite, whose side is 12 inches, weigh 
166 pounds, what will a cubic block of the same kind weigh, the 
side of which measures 36 inches ? 

165. If a cube of Swedish iron, whose side is 12 inches, weigh 
486.876 pounds, what will be the weight of a cube of the same 
kind of iron, the side of which is 18 inches? 

166. What sum of money must a man save annually, commenc- 
ing at 21 years of age, to be worth $20000 when he is 45 years old. 
the investments being made at 6 per cent, compound interest ? 

167. What is the present worth of an estate valued at $12000, 
which is to come into possession on the death of a person who is 
now 50 years old, the average duration of life at that age being 21 
years? 

168. A man has a perpetual annual annuity of $360 dollars, which 
he wishes to exchange for a life annuity. Supposing money to be 
worth 6 per cent, a year, what annuity must he receive, it being 
probable that he will live 21 years? 

169. Which is of the greater value, the income of an estate of 
$650 a year for 12 years, or the reversion of the same estate forever, 
at the expiration of Xhe 12 years, estimating compound interest at 6 
per cent. ? 

170. A man wishes to give his son, who is now 9 years old, $10000 
when he shall be 21 years old. What sum must he invest annually 
for that purpose, estimating compound interest at 6 per cent. ? 
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171. What must be the diameter of a circular pond, which shall 
contain 8 times as much surface as a pond 12 rods in diameter ? 

172. A bookseller purchased 20000 quills, for three fourths of 
which he paid $4.25 a thousand, and for the remainder 75 cents a 
hundred ; he kept 500 for his own use, and sold the rest at $5.62^ 
a thousand. What per cent, profit did he make ? 

173. A merchant purchased goods to the amount of $ 1200, which 
he sold at a loss of 15 per cent. ; he then invested the proceeds in 
other goods, which he sold at a profit of 20 per cent. What per 
cent, profit did he make on the two transactions ? 

174. There are two cannon balls, one weighing 32 pounds, and 
the other 12 pounds. What is the cliameter of the greater, — that of 
the smaller being 5 inches ? 

175. What will be the expense of painting a conical spire, of 
which the height is 60 feet, and the diameter at the base is 10 feet, 
at 15 cents a square yard ? 

176. A gentleman has a bowling green 300 feet long and 200 feet 
broad, which he wishes to raise a foot higher by means of the earth 
dug out of a ditch which surrounds it. To what depth must the 
ditch be dug, supposing its breadth to be 8 feet ? 

177. There is an island 60 miles in circumference, and 8 men 
start together and travel the same way around the island ; A travels 
4 miles an hour, B 8, and C 9. In what number of hours vnll they 
be together again, and what number of miles will each have trav- 
elled t 

178. What would be the cost of excavating the New York and 
Erie Canal, supposing it to be 360 miles in length, 40 feet in width 
at the surface, 32 feet in width at the bottom, and 6 feet in depth, 
at 25 cents a cubic yard ? 

179. A marketrwoman bought a number of apples at 2 for a cent, 
and the same number at 3 for a cent, and having sold them all at the 
rate of 5 for 2 cents, found she had lost 4 cents. What number of 
apples did she purchase? 

180. A gentleman purchased 2 pieces of cloth, which together 
measured 36 yards. Each piece cost as many cents per yard as 
there were yards in the piece, and their comparative value was as 4 
to 1. What was the length of each piece ? 

181. A shepherd, in time of war, fell hi with a party of soldiers, 
who plundered him of half his flock, and half a sheep over ; after- 
wards, a second party met him, who took half of what he had left, 
and hailf a sheep over ; and soon after this, a third party met him, 
and used him in the same manner ; and then he had only five sheep 
left. It is required to find what number of sheep he had at first. 

182. A man, to please his children, brings home a number of 
apples, and divides them as follows : To the first and eldest of his 
children he gives the half of the whole number, less 8 ; to the 
second, the half of the remainder, again diminished by 8 ; and he 
does the same with the third and fourth. After this, he gives the 
20 remaining apples to the fifth. How many apples did he bring 
home? 
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TABIiB OF GOIiD AND SIIiVBR COINS. 

Artm 988* Coins of all nations, met with in circulation, tbat !]*▼• 
» issaed within a centory ; showing their real worth in dollars and cents, 



beenissned , , — 

alan their commercial value in trade. 





AUSTRIA. 




Dvnominatioo. | 


Dates. 


Reign. 


$ c. 


Gold 


Ducat 


1762 to 1838 


Various 


2.27 


u 


Do. Qaadittple 


1830 


Do. 


9.13 


It 


Sovereign 


1778 to 1838 


Do. 


6.75 


Silver 


Rix Dollar 


1753 to 1840 


Do. 


.97 


u 


Florin 


1788 to 1840 


Do. 


.49 


(( 


Brabant Coin 


1753 to 1790 


Francis II. 


1.07 




BRAZIL. 




Gold 


Moidore 


1779 to 1819 


Various 


4.92 


u 


Half Joe 


1822 to 1838 


Peter I. and 11. 


8.72 


Slrer 


964Bei8 


1810 to 1826 


John VI. and Peter I. 


1.08 


u 


1200 


1837 


Peter II. 


.994 


GREAT BRITAIH. 




Gold 


Guinea I halves 6c ) 


1719 to 1760 George I. to III. | 


5 


It 


Do. 1 quarters | 


1760 to 1786 


Do. m. 


5.026 


tt 


Do. f in pro. ) 


1785 to 1813 


Do. *' 


5.055 


it 


Seven Snillings 


1806 to 1813 


Do. " 


1.65 


<i 


Sovereigns I halves 


1817 to 1829 


Do. III. and IV. 


4.83 


u 


Do. j in 


1831 to 1836 


WUliam IV. 


4.85 


tt 


Do. ( pro. 


1836 to 1839 


Victoria 


4.861 


It 


Double do. 


1826 


George IV. 


9.719 


Sihrer 


Shilling 


1721 to 1840 


Various 


.22 


M 


Crown 


1822 


George IV. 


1.09 


tt 


Token 5 shilling 


1804 


Bank of England 


.997 


tt 


Do. 6 << Irish 


1804 


«< Ireland 


.992 




BRUNSWICK. 




Gold X Thaler 


1745 Charles 


7.812 


« " do. 


1813 to 1838 Various 

DBNMARK. 


7.90 


Gold 


Christian d'or. 


1775 


Christian VII. 


4.014 


tt 


Double Frederick d'or 


1811 to 1839 


Frederick VI. 


7.882 


tt 


Frederick d'or 


1613 to 1839 


Do. 


3.932 




FRANCS. 




Gold 


l/)uis d'or 


1776 to 1773 


Louis XV. 


4.79 


(( 


Double do. 


1744 


Do. 


9.717 


ft 


Louisd'or 


1786 to 1792 


Louis XVI. 


4.516 


tt 


Double do. 


tt tt 


Do. 


9.119 


tt 


Napoleon of 20 f. 


1803 to 1814 


Napoleon 


3.841 


It 


Double 40 f. 


tt tt 


Do. 


7.685 


tt 


Forty Franc 


1814 to 1840 


Various 


7.70 


u 


Twenty do. 


it tt 


Do. 


3.85 


SUver 


Crown 


1726 to 1773 


Louis XV. 


1.081 


it 


Half do. 


U It 


Do. 


.521 


it 


Crown (half in pro.) 


1774 to 1792 


Louis XV L 


1.091 


It 


Six Livres 


1793 


Louis XVI. and Rep. 


li)93 


tt 


Five Franc 


1803 to 1838 


Various 


.932 




HESSE. 




Gold iTen Thaler 


11773 to n^SVPredfcxWlLU. 


17.742 


« / 


Five do. 


11771 to IBV 


IWaxioxiA 
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MEXICO. 



Denomination. 



Dates. 



Beign. 



$ C. 



Gold 



Silver 



Doubloon 



Dollars or 8 Reals 



Parts in proportion 



Promiscuous dates, coined at 

eight different mints, varying in 

value from $15,444 to $15,679; 

average 

Promiscuous dates, coined at 

four different mints, varying in 

value from $00.94 to $1.0105, 

average 

Will average short weight 

NETHERLANDS. 



15.534 



1.003 



Gold 


Ducat 


1770 to 1840 


Various 


u 


Ten Guilders 


1816 to 1839 


William I. 


u 


Five do. 


do. 


Do. 


Silver 


Ducatoon and halves 


1766 to 1795 


WiUiam, Stadth 


a 


Rix Dollar 


1806 


Louis Napoleon 


C( 


Guilder 


Various 


William I. and V. 




PORTUGAL. 


Gold 


Joannese 


1730 


John V. 


K 


Half Joe 


in propor'n 


Various 


U 


Moidore 


1714 to 1726 


John X. 


il 


Crown halves 


1838 


Maria 




PRUSSIA. 


Gold 


Frederickd'or 


1752 to 1812|Fred. WiUiam 


K 


Double do. 


1800 to 1811 Do. III. 


tl 


Do. do. 


1831 Do. 




RUSSIA. 


Gold 


Imperial 


1756 to 1762 Elizabeth&Cathanne 


u 


Do. 


1766 to 1781 Catherine II. 


Silver 


Double, half in Pro. 


1722 to 1819 


Various average I 



Gold [Double Augustd'or 11784 to 1826 



u 



I Do. 



do. 



SAXONY. 

Fred. Augustus 
Do. VI. 



Gold 


Doubloon and halves 


It 


Pistoles or quarters 


u 


Doubloons 


u 


Escudo or eighths 


Silver 


Cob Dollar 


(( 


Globe do. 


n 


Pillar'd Dollar 


u 


Pistareen 



1 1837 

SPAIN. 

1789 to 1808 
1813 to 1822 
1751 

1809 to 1820 
1736 to 1770 
1736 to 1771 
1772 to 1825 



Charles VI. America 
Ferdinand 
Ferdinand VI. 
Do. do. 
Philip and Chas. 

Do. 

Chas. Ferdinand 

Various average 



2.258 
4.007 
1.994 
1.263 
1.033 
.40 

17.24 
8.65 
6.488 
5.812 

3.95 

7.928 

7.972 

9.97 
7.842 
.80 

7.90 
7.946 

15.59 

3.90 
16.265 

1.906 

1.01 

1.008 

1. 
.185 

gener- 



1707 to 1833 
Doubloons, to command the nominal par $15.60, should, and 
ally do, weigh the same as a dollar, 17 dwt. SJ gr. 

UNITED STATES OF N. A. 

Gold Eagles and Pts. old Liberty cap, previous to 1834 $10.66} 

Carolina and Georgia Gold, 

5 $ do. before 1834 $5.28 to 5.39 

5 " <' since 1834, N. C. gold 4.89 to 4.93 

5 « " " « Carolina gold .... 4.82 to 4.93 

5 " " " « Georgia " ^.n^Na^^W 

One dollar, N. C. " , • • * aN^^Nft «V 



u 
a 
u 
u 
u 
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FORMS OF BILLS OF EXCHANGE, 
DRAFTS, NOTES, &c. 



BlliliS OF BXCHANOE. 

Art* 987* A Foreign Bill of Exchange is a written 
order from a party in one country addressed to another party in a 
different country, to pay a certain sum of money, at a specified time. 

A Set of Exchange is three copies of the same bill, all of the same 
tenor and date, excepting the words, " first," ** second," " third," 
by which they are distinguished from each o^er. 

Exchange for JETSOOO. Neio York, October 1, 1847. 

Three months after date, pay this our first of exchange (second 
and third of the same tenor and date not paid) to the order of Brown, 
Brothers & Co., Five Thousand Pounds sterling, value received, as 
advised. Edward Collins & Co. 



Messrs. Samuel Johns & Co., 
Merchants, Liverpool. 



} 



Exchange for JETSOOO. New York, October 1, 1847. 

Three months after date, pay this our second of exchange (first 
and third of the same tenor and date not paid) to the order of Brown, 
Brothers & Co., Five Thousand Pounds sterling, value received, as 
advised. Edward Collins & Co. 

Messrs. Samuel Johns & Co., ) 

1- \ 



Merchants, Liverpool. 



Exchange for ^^5000. New York, October 1, 1847. 

Throe months after date, pay this our third of exchange (first and 
second of the same tenor and date not paid) to the order of Brown, 
Brothers & Co., Five Thousand Pounds sterling, value received, as 
advised. Edward Collins & Co. 

Messrs. Samuel Johns & Co., > 
Merchants, Liverpool. ) 



FORMS OF DRAFTS. 

A Draft is an order drawn on some person, directing him to pay to 
a third person, named in the draft, or to the order of said third per* 
son, a specified sum of money, either at sight, or at the expiration of 
some specified time. 

$175. Boston, September 1, 1847. 

At sight, pay to the order of James Fronch, One Hundred and 
Seventy-five Dollars, value received, and oblige 

Your Obedient Servant, 

William Edwards. 
Messrs. James B. Eldridge & Co., > 
Mearchant9, New Yorlc. ) 




IPORMS OF PROMISSORY NOTES. 287 

$350. Salem, September 1, 1847. 

Thirty days after date, pay to the order of William Briggs, Three 
Hundred and Fifty Dollars, value received, and charge the same to 
the account of Your Obedient Servant, 

BSNMMIN BUiLINOS. 

Messrs. J. K. Mills & Co., > 
Merchants, Boston. ^ 



FORMS OF PROMISSORY NOTBS. 

A Promissory Note is an engagement, in writinc^, to pay a given 
sum of money at a specified time, to a person named in the note, or 
to his order. 

NegotuAk Note, iVb. 1. 

$575. Boston, September 1, 1847. 

For value received, I promise to pay William Andrews, or order, 
Five Hundred and Seventy-five Dollars, on demand, with interest. 

Francis Paywkll. 



Negotiable Note, No, 3. 

$3S0. Boston, September 4, 1847. 

Six months after date, I promise to pay James French, or order. 
Three Hundred and Twenty Dollars, for value received. 

Francis Paywell. 



Negotiable Note, No. 3. 

$500. Boston, September 10, 1847. 

For value received, we, Jointly and severally, promise to pay Henry 
Johnson, or order, Five Hundred Dollars, in ninety days from date, 
with interest. Francis Paywell, 

Richard Paywell. 



Note Payable at a Bank, 

$650. Boston, October 1, 1847. 

For value received, I promise to pay to the order of Benjamin 
Dntton, Six Hundred and Fifty Dollars, at the Merchants' Bank, 
in sixty days from date. Henry Paywell. 



Note for Borrowed Money. 

$ 50. Boston, October 5, 1847. 

Borrowed and received of Thomas B. Wales, Fifty Dollars, which 
I promise to pay on demand, with interest. 

Richard Paywell. 
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FORMS OF ORDERS AND RECESIPTS. 

An Order is a written lequest to pay a specified sum of money, 
or amount of merchandise, to the person in whose fayor the order is 
drawn, on the presentation of the order. 

Order for Money, 

Mr. Samuel. Carter, ^^'^' September 1, 1847. 

Please to pay John R. Poor, or order, Thirty Dollars, value 
received, and charge the same to the account of 
$ 30. Your Obedient Servant, 

John W. Carleton. 



Order for Goods, 

Boston^ September 1, 1847. — Mr. E. Dana, please to deliver to 
Mr. B. Bennett, Goods to the amount of Seventy-five Dollars, and 
charge the same to the account of 

$75. YourObt. Servt. 

Thomas Shaw. 



Receipt for Money on Account, 

Boston, September 1, 1847. — Received of J. Colby, One Hundred 
Dollars on account. Asa Richardson. 

$100. 



Receipt for Money on a Note, 

Boston, October 1, 1847. — Received of J. Robinson, Seventy-five 
Dollars, which is endorsed on his note of January 1, 1847. 

$75. John Stevens. 



Receipt infxtU of aU Accounts. 

Boston, October 1, 1847. — Received of B. Bennett & Co., One 
Hundred and Twenty Dollars, in full of all accounts. 

$120. Charles Norris. 



Receipt for Money received for Another Person. 

Boston, Octi^Htr 1, 1847. — Received of J. Williams, Fifty Dol 
lars, for account of T. Newman. 

For T. Newman, 
$50. Charles Johnson. 



Receipt for Rent. 

Boston, October 1, 1847. — Received of R. Parker, Fifty Dollars, 
in full for one quarter's Rent of House No. 158 Washington Street, 
ending this day. 

$50. VfiuAkM Loverino. 



i 
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